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This report is a summary of research in the teaching 
of mathematics as reported to the U.S. Office of Education for the 
years 1959 and 1960. This analysis of research in mathematics 
education is designed to help both research workers and classroom 
teachers imorove mathematics instruction. One hundred and five 
reoorted research studies are included in this publication. The 
selected reports include doctoral dissertations, master's theses, and 
nondegree studies which deal with such aspects as methods, content, 
teacher education, evaluation and psychology of learning mathematics. 
For convenience to the reader, the studies are grouped under the 
areas of elementary school, secondary school, and college 
mathematics. (FL) 
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Highlights 

In addition to the group activities in mathematics education 
sponsored by national organizations and Federal agencies, 
many individuals are contributing to the solutions of the prob- 
lems in this area. 

For the calendar years 1959 and 19G0 the highlights of the 
research of these individuals may be grouped around such ques- 
tions as the following: 

How helpful is the grouping of children for instruction i 
> What factors seem to be related to success in problem 
solving? 

What relationsi p exists between understanding various 
systems of numeration and understanding our conventional 
decimal system ? 

TVliat do studies on the evaluation of new curriculums 
show? 

What are the comparative merits of different pedagogical 
techniques in teaching mathematics? 

What are the p^chological factors in learning mathe- 
matics? 

What topics are suitable for enrichment of the mathemat ics 
curriculum ? 

What should be the nature of the freshman mathematics 
course for the general college student ? 

^ What are the results of using television in the teaching of 
mathematics ? 

How serious is the shoilage of college teachers of 
mathematics? 
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Foreword 



THE TECHNICAL ADVANCEMENT of the space a^ 
■ has increased the need for high-quality scientists, engi- 
neers, and technicians. Helping to meet this need for Mgh- 
quality scientific personnel falls heavily upon the Nation’s 
schools. Research can affect the quality of the product of 
the schools only to the extent the findings are made known to 
those responsible for the education of the youth of our Nation. 

This study makes available the findings of the rei^rch in 
the teaching of mathematics reported to the U.S. Office of 
Education during the calendar years 1959 and 1960. 

To assist in disseminating the findings of research on the 
teaching of mathematics, the U.S. Office of Education in 
cooperation with the National Council of Teachers of Mathe- 
matics prepared summaries of research in mathematics edu- 
cation in 1952 (Circular No. 377) and in 1954 (Circular No. 
377-11) . As a result of the suggestions from readers of the 
research summaries, these organizations cooperated further 
by including an analysis as well as a summary of the research 
for the two periods 1955-56 and 1957-58. The current study 
is a continuation of this cooperative effort. It is hoped that 
this summary analysis of research in mathematics education 
for the calendar years 1959 and 1960 will be helpful to both 
research workers and classroom teachers in improving math- 
ematics instruction. 

Appreciation is expressed to the deans of graduate schools 
and to research workers in mathematics education for readily 
supplying the data on which the study is based. The Office 
of Education is grateful to the Research Committee of the 
National Council of Teachers of Mathematics for its coopera- 
tion in preparing the report. 

J. Dan Hull, Director^ 

Inst-mctional Programs 

Branch 

m 



Eric R. Baber, 

Assista/nt ConimiMioner, 
Division of Elementary and 
Secondary Education 
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ANALYSIS OF RESEARCH 

IN THE 

TEACHING OF MATHEMATICS 



Introduction 

T O SECURE the data for this study the U.S. Office of Education, 
with the aid of the Research Committee of the National Council 
of Teachers of Mathematics, sent a questionnaire to 454 colleges that 
offered graduate work in mathematics education, or whose staffs or 
students had made previous contributions in that area. 

Data were received from 247 colleges or research workers. In many 
cases the questionnaire was not only completely filled out, but an 
abstract of the reported study was attached. In other cases, the ques- 
tionnaire was returned with the notation that no such research had 
been done, but a copy of the published report was desired. 

Of the 247 colleges that returned the questionnaire, 46 reported 
research in the teaching of mathematics. The committee carefully 
studied the 137 reported research studies and selected 105 of them for 
inclusion in this analysis. The selected studies consisted of 40 doc- 
toral dissertations, 49 master’s theses, and 16 nondegree studies. A 
summary of each is included in the appendix. 

If the studies were classified by major emphasis, methods would 
rank first. However, in such a classification there would be consider- 
able duplication because many studies were concerned with both 
method and content. 

Other studies were primarily concerned with evaluation, yet in- 
cluded a consideration of method or content. Studies of international 
mathematics education were based on the study of content. Although 
the major themes of many studies seemed to emphasize such aspects 
as methods, content, teacher education, evaluation, survey, p^chology 
of learning mathematics, or the history of certain topics or twh- 
niques, a discrete classification by such categories was not possible. 

Therefore, instead of attempting to classify the research on the basis 
of the major emphasis of each study, this study is organized according 
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to pertinent questions in mathematics education. For the conven- 
ience of the reader, these questions and analyses are grouped under 
three headings: Research in the Teaching of Elementary School 
Mathematics, Research in the Teaching of High School Mathematics, 
and Research in the Teaching of College Mathematics. It will be 
observed that there is considerable overlapping even in these broad 
categories. 

The research concerned with the elementary level contained 31 
studies; the high school level, 45; and the college level, 29.. The 
names and numbers in parentheses in the following analysis denote the 
investigator and the number of his study as summarized in the 
appendix. 



Research in the Teaching of Eiementary 
Schooi Mathematics 



R esearch in the teaching of elementary school mathe- 
matics during 1959-60 dealt chiefly with problem solving, 
grouping for instruction, enrichment for more capable learners, multi- 
sensory aids, alternative methods for teaching certain topics, and vari- 
ous status studies. Other areas of interest received isolated scattered 
attention, as seen in the questions and answers which follow. 

What factors seem to be related to success in problem solving? 

Factorial studies of the problems-solving ability of fifth-grade boys 
(Sr. Emm— 30) and fifth-grade girls ( McTaggert— 66) revealed two 
primary factors common for both boys and girls — a verbal-cognitive 
factor and an arithmetic factor— with a third primary factor differing 
for boys (a spatial factor) and girls (an approach-to-problem-solving 
factor) . Another investigator found that among fourth-grade pupils 
intelligence was not a major factor in relation to problem-solving abil- 
ity, and that comprehensive reading skill was more highly related 
to problem-solving ability than was word concept skill (Sanderlin — 
81). One investigator developed a specific problem-solving program 
for sixth-grade pupils and found it to be no more or less effective than 
the procedures suggested by the authors of a basic textbook series 
(Faulk — 34) . A cooperative “action research” study sought to deter- 
mine ways to improve pupils’ problem-solving ability (Sisters of 
Mercy — 85). 

How helpful is the grouping of children for instruaion? 

One investigator found no significant difference in achievement 
among second-grade pupils when two types of grouping for instruc- 
tion were compared : intraclass grouping and whole-class instruction 
(Pressler — 76). On the basis of informal observation, another inves- 
tigator suggested that two or three groups were most desirable at the 
fourth-grade level. (Luetge — 57). In a different kind of investigation 
involving seventh-grade pupils, no significant difference in the emer- 
gence of creative intellectual behavior in mathematics was found 
between pupils working in groups and those working as individuals 
(Spraker — 89). 

«76708 0—63 2 3 
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^ hat enridunent activities are worthy of use? 

Historical number stories were suggested for use in the intermediate 
grades (Kreitz — 52). Another investigator compiled ^ list of suitable 
activities and materials for use at the sec<md-grado level (Ander- 
son — 3) . 



What multisensory aids are suggested as helpful? 

A compilation of multisensory aids for use in the intermediate 
grades was prepared by one investigator (Drisdale — 27). Another 
investigator found that the use of prearranged multisensory materials 
in the teaching of measurment units at the fifth- mid sixth-grade 
levels produced no significant advantage in relation to quantitative 
understanding, computational drill, and attitude toward school sub- 
jects (Mott — 68). 

What do analyses of textbooks reveal? 

One investigator found that in connection with the program for 
teaching basic addition and subtraction facts in the first and second 
grades, the State-approved textbooks differed among themselves as 
to scope, organization, and presentation of facts included (Wade — ^99) . 
Another investigator found that for texts for grades 3 to 6 published 
between 1920 and 1960, many changes during this 40-year period were 
in harmony with research findings relative to the teaching of problem 
solving and computational skills, but that numerous recxHnmenda- 
tions stemming from r »arch had not been utilized in the develop- 
ment of textbook materials (Singer — 84). One investigator devel- 
oped criteria and procedures for textbook evaluation (Story — ^92) . In 
a somewhat different vein, an analysis of the first-grade texts and pro- 
fessional writings of five “arithmetic specialists” revealed that each 
holds similar ideas regarding the nature of first-grade arithmetic, but 
there is a great difference in content and method (Sr. Ryan — ^79). 

What factors are related to the understanding of basic mathematical 
principles? 

Based on students in grades 8 to 12 and in a teacher education pro- 
gram, age and student teaching experience were found not to add to 
the understanding of basic mathematical principles, but the factors 
of teaching experience, level of academic preparation, and number of 
semesters of high school mathematics were related positively to the 
understanding of basic mathematical principles (Stoneking — 91). In 
another investigation, it was suggested that becsiuse of p^chological 
factors involved in teaching mathematics in grades K to 8, number 
cannot be made rigorously logical; mastering the number concept 
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the teaching of mathematics 

requires that the student develop a s^ise of structure and an ability 
to make generalizations (Blacka — 10). 

What are the effects different sch ed ules of leinfocoement upon the 
Naming of aridunetic? 

At the fifth-grade level, it was found that arithmetic materials 
learned under a schedule of reinforcement are retained longer than 
Rimilar material under a schedule of nonreinforcwnent or a schedule 
of reinforcement which follows nonieinforcemwit (Davis — ^24). 

What ate the relative merits of different methods of estimating quotient 
figures when dividing fay two-figure divisors? 

Of the familiar methods of estimation taught at the fifth-grade lev- 
d, the “two-rule method” appeared to be least advantageous; also 
pointed to evidence that pupils may not actually use the method they 
were “taught” (Carter — ^20). 

Do children taught division of fractions by the inversion method retain 

more, or less skill than diose taught by the common denominator mediod? 

No significant difference in retention was found for pupils tested 
at the end of grade 6 and again at the beginning of grade 7 (Ste- 
phens — ^90 and Dutton — ^29). 

Is die **rado mediod** or die "conventional mediod** of teaching percent 
to be preferred? 

At the seventh-grade level there appeared to be no difference 
between methods in developing ability to interpret statements about 
percent, but the ratio method resulted in greater and more permanent 
alril l ; however, neither mrthod was judged successful witli pupils of 
low mental ability (Mckfahon — 65). 

What are the current attitudes toward aridunetic <m the part of diildren 
and teadiers? 

At the third-, fourth-, and sixth-grade levels it was found that a 
very laige proporticm of both boys and girls liked arithmetic and felt 
it is useful (at all three levels, girls liked arithmetic better than boys) ; 
also, the majority of teachers sampled definitely enjoyed teaching 
arithmetic (Stright — ^93). 

How do hi^ and low arithmetic achievers among underage and normal* 
age diildren compare in personal and social adjustments? 

At the second-grade level it was found that high arithmetic achieve- 
mMit was associated with high ratings on the personality instrument, 
but that differences between normal-age and underage pupils and 
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between boys and girls tended to be cmly chance differences (Ander- 
son — 51). 

What relationship exists between understanding various systems of nu- 
meration and understanding our conventional decimal system? 

At the seventh-griide level a statistically significant correlation of 

0.67 was found between tes*^ ccores dealing with nondecimai numera- 
tion systems and those dealing with our conventional decimal ^stem 
(Albanese— 1). 

The following status and related studies were reported and arc 
listed here only by topic investigated : 

1. \ comparison of the teaching of arithmetic in the elementaiy 
schools of the United States and New Zealand (Dun- 
can — ^28). 

2. A survey o* arithmetic teaching practices in Tennessee, 
grades lto8 (Johnston — 45). 

3. A diagnostic study of the understandings of concepts in 
mathematics by 33 fifth-giade pupils (Bruce — 15). 

4. A study of the major causes of arithm^ic difficulties among 
35 seventh-grade pupils (Lindsey — 54). 

5. Identification of individual differences in arithmetic alilities 
among three fourth-grade classes (Wallace — 100). 

6. A study of children s . ‘\ming to write the 10 basic numerals 
(Downs — 26). 



Research in the Teaching of 
High School Mathematics 

M any of the facets and points of view of the new cur- 
riculums for the high school which have developed m the 1^ 
few years are being tested experimentally and evaluated. Studies 
reflecting current interest in high-ability students are also in «vidww. 
These and other studies are briefly reviewed in connection with 10 
major questions which follow. 

What do studies on the evaluation of new curriculums show? 

A large-scale study (Payette— 72) sliowed that students exposed 
to conventional mathematics have neither a pronounced nor 
sistent advantage over students exposed to School Mathematics Study 
Group mathematics with respect to the learning of traditional mathe- 
matical skills. Studenti elposed to SMSG instruction acquire pro- 
nounced and consistent extensions of developed mathematical ability 
beyond that developed by students exposed to conventional mathe- 
matics instruction. There is positive evidence to suggest that 
at all academic ab"Uy levels as measured by School and Coll^ Abili- 
ty Test can learn considerable segments of School Mathematics Study 

(}roup materials. . 

In another study (Malan— 59) students studying a modem ninth- 
grado program achieved significantly higlier on the Lankton Algebra 
Test than students studying traditional materials. 

In a third study (Hamilton— 39) students in contemporary sec- 
tions of algebra I were found to have more enthusiasm than students 
in traditional sections with no loss of achievement on traditional 

materials. 

What arc the comparative merits of different pedagogical techniques m 
teaching madiematics? 

The inductive method of teaching was compa^ with the deductive 
method in ninth-grade general mathematics (Thoinpson— 95). 
Although the before and after tests used were too dissimilar for sig- 
nificant comparison, it was observed that weekly recitations and week- 
ly test performances were better during the semester when the induc- 
tive method was used. 
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The spiral or functional method of teaching was compared with 
the traditional method in ninth-grade general mathematics classes 
and algebra classes (Woodbury — 103) . General mathematics achieve- 
ment is greater for the spiral method, while algebra achievement is 
greater for the traditional method. Positive responses toward math- 
ematics was greater in both algebra and general mathematics classes 
when taught by the traditional method. 

The experimental method of teaching computations with signed 
numbers in which pupils were enabled to formulate their own rules 
was compared with the traditional method of teaching with a stand- 
ard textbook (Zahnke — 101). Comparisons of matched groups in- 
dicated no significant difference, but the students in the experimental 
classes were more enthusiastic about their homework. 

A method of teaching the three cases of percentage in which em- 
phasis was placed on an understanding of the three types and their 
interrelationships was compared with the usual textbook method 
(Tredway — ^97). The experimental method provided significantly 
better learning and superior retention for pupils of average intelli- 
gence. It was found that 20 days was adequate time for teaching 
percentage when the experimental method was used. 

The effectiveness of a team of two teachers and a secretaiy teach- 
ing large algebra classes of 107, 192, and 192 students was compared 
with that of a single teacher with algebra classes averaging 34 stu- 
dents (Engstrom — 32). The top and bottom 20 percmt in the large 
groups achieved as much, if not more, than the equivalent groups 
in the small classes, more individual help was given in the large 
classes, superior and poor students received more special instruction 
in the large classes, discipline was better in the larger groups, and 
there was more competition among top students in the larger classes. 

The effects of a remedial program on the mathematical disabilities 
of junior high students was studied (Cahoon — 17). Significant 
gains warranted the recommendation of a remedial instruction 
program, but this should be longer than 10 weeks. 

What are the pathological factors in learniog mathematics? 

Mental age was found to be a stronger factor than algebra apti- 
tude or grade level in influencing the learning of the concepts and 
fundamental skills in handling signed numbers (2^1echoski — 105). 

Eighth- and ninth-grade students with high mathranaticaJ apti- 
tude were paired in order to compare their capacity to achieve in a 
traditional algebra course (Cornum — 22). It was found that the 
eighth-grade students had as much capacity as the ninth-grade 
students in learning algebra. 
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A study comparing boys and girls (Dirr — 25) found that boys 
and girls are equal in algebraic and geometric vocabulary, while 
the boys are superior in geometric computation and the girls in 
algebraic computation. 

Another study compared boys’ and girls’ factor patterns through 
an investigation of the domain of an elementary algebra test. A 
comparison of the factor patterns in this study indicates that boys 
and girls, even when equally matched for achievement in algebra, 
use their abilities in different ways in algebraic computation. Boys 
tend to solve algebraic problems through a recognition of broad 
relationships among content areas; girls tend to keep content areas 
relatively separate and to see detailed relationships among the 
elements of a given area. 

What are the results of studies of high-ability students in mathematics? 

The relation of personality factors to success in mathematics was 
investigated (Kochnower — 51). The mathematically inclined male 
emeiged as a sensitive, insecure, introspective individual who tends 
to avoid group activities. He clings to his own convictions, refusing 
to subordinate them to common group standards. In the female, 
there was no evidence relating personality to achievraient in 
mathematics. 

The reasons for success and failure in mathematics of high-ability 
students was investigated (Mamary — 61 ) . The successful students had 
regular study hours, studied without radio or TV, had chores to do 
at home, found math^atics useful, had parents who were good in 
mathematics, did not expect better grades in other courses, had 
elementary school teachers who enjoyed arithmetic, and did not get 
behind in their work. Unsuccessful students felt they would have 
done better in a slower moving group and thought their teachers 
taught only to a top few. Successful students did not try to relate 
mathematics to everything, thought that insight into mathematics 
was an important reason for success, that to be successful one should 
not memorize it, and that one had to work hard to succeed. 

What ate the results of attempts to include new topics in the mathematics 
curriculum? 

A unit on inequalities was developed and taught to a high school 
geometry class (Anderson — 4). The students strengthened their 
ability to work with equalities and were more able to make generali- 
zations not limited to equalities. Tlie concept of inequalities was 
successfully introduced in a high school class. 

A 6-week course incorporating aspects of linear program with 
traditional ninth-grade algebra was taught and evaluated (Cotter — 
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23). The group displayed interest and enthusiasm. Almost every 
student was able to contribute to the applications. Questions about 
proof, postulates, and theorems arose naturally. Most of the group 
finished the final test problem. 

A unit on probability and statistics for high school seniors was 
prepared and taught, and the relationship between certain factors 
and achievement in the unit was analyz^ (McKinley — 64). The 
students showed a significant gain in achievement during the study, 
that of the college preparatory students being the greatest. 

A unit on dimensional analysis was developed and taught to an 
experimental high school class (Saar — 80). Tests before and after 
the unit showed that high school students in mathematics and physics 
have slight knowledge of dii.iensional analysis but that elementary 
aspects of the topic can be taught with understanding at their level. 

A 4-weeK unit on quadratic functions was constructed, taught, 
and evaluated in a ninth-grade algebra class (Paige — ^70). The 
experimental class was matched with a control group on the basis 
of mathematical achievement. Statistically significant differences in 
favor of the experimental class were obtained. Tabulated obse’ ed 
reactions favored the experimental group on a number of points. 

What are the attitudes of mathematics teachers toward the inclusion of 
certain advanced topics in the mathematics curriculum.’ 

Teachers were favorable to the inclusion of analytic geometry, 
calculus and statistics, but their attitudes did not show a high rela- 
tionship with such factors as feelings of competency, credits in mathe- 
matics, experience, and size of school (Spillane — 88) . 

What topics are suitable for enrichment of the mathematics curriculum? 

Fourteen major understandings associated with probable inference 
^ and 26 major understandings associated with necessary inference were 
developed (Smith — 87) with specific suggestions for inclusion in arith- 
metic, algebra, geometry, and trigonometry. 

Episodes in the development of 'pi can be developed into a number 
of worthwhile and interesting units for junior and senior high school 
students (Schaffner — 82). 

Materials in non-Euclidean geometry, projective geometry, and 
topology were prepared as a set of 30 enrichment lessons, presented 
informally and the effectiveness of the presentation evaluated 
(Smart — 86). The papers on these topics written by the 44 students 
in the study showed a mastery on the average of 28 of the 37 major 
points upon which they were graded. 



ERIC 



THE TEACHING OF MATHEMATICS 



11 



Such topics as geometrical transformations, geometry of circles, 
items related to the Pythagorean theorem, homothetic figures, and 
trisection problems were used by one researcher (Hanson — 41). 

What are the findings of certain surveys of secondary mathematics edu- 
cation in the United States.’ 

One survey (Baker — 8) showed that there were special mathematics 
programs for cuperior seventh- and eighth-grade pupils in 17.6 per- 
cent of Michigan junior high schools. In the seventh grade, one-third 
were enrichment, one-third were acceleration, and one-third were both 
enrichment and acceleration. More teachers than pupils regarded the 
subject matter of the special courses as more difficult. 

The status of the mathematics program for above-average students 
in 56 New Jersey junior high schools in the spring of 1960 was sur- 
veyed (Maccia — 58) . Of the nine schools having over 1,000 students, 
all had either acceleration or enrichment progi*ams. All 11 schools 
with neither acceleration nor enrichment had fewer than 1,000 pupils. 
A total of 12 schools had only acceleration, 19 had only enrichment, 
while 14 had both. 

Trends in secondary school mathematics in New Jersey were sur- 
veyed by a seminar at Trenton State College (Hansdoerffer — 40) . Of 
200 schools contacted, 58 responded, all of which indicated that they 
were offering contemporary mathematics to their students. 

The trends in secondary school mathematics education from 1955 to 
1960 were studied (Kelley — 48) . The trends revealed a broader sense 
of mathematical values and more stress on mathematics as such and 
less on consumer mathematics. There has not been the fundamental 
change in mathematics that publicity about the major curricular 
reports seem to indicate. The 12th-grade courses presented consid- 
erable divergence. 

The status of mathematics teachers in Kansas high schools was 
investigated (Clark — 21). One-half of the teachers have a student 
load of fewer than 40 students, while 1 in 7 instructs more than 120 
mathematics students per day. Almost one-third failed to meet the 
new State certification requirement of 18 hours of mathematics. 

What are the findings of certain surveys of secondary mathematics edu- 
cation abroad.’ 

The status and innovations in the mathematics program o^ the 
Soviet secondary school was the object of the studies of two investi- 
gators (Vogeli — 98 and Rolser — 12). Syllabuses, textbooks, problem 
books, and graduation examinations were analyzed in detail. Three 
trends were largely responsible lor changes from 1952 to 1959: (1) 

675708 0—63 3 
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Polytec^ism or stress on applications, (2) a trend toward lightening 
the pupils’ academic load, (3) desire to modernize or raise the scien- 
tific level of their secondary mathematics program. 

^ An extremely detailed and authentic picture of mathematics educa- 
tion in the Soviet Union was presented in the Bolscr (12) study. 
Many sources were studied ranging from Library of Congress mate- 
rials to interviews with Soviet educators and officials. Besides the 
curriculum, the study describes the training and status of mathematics 
teachers. 

How well do tests predict? 

An experiment in the prediction of success in ninth-grade algebra 
and general mathematics indicated that five predictor variables have 
significant predictive value for algebra but not for general mathe- 
matics. A regression equation was developed to help teachers and 
counselors predict success in algebra (Carboneau— 18) . 

The validity of the Orleans Algebra Prognosis Test was investi- 
gated (Anderson 5). The criterion being predicted was success on 
the State objective test in algebra. The validity coefficient was found 
to be as high or higher than can usually be expected for a prognosis 
test. 

The comparative value of three geometry prognosis tests and an 
arithmetic achievement test in predicting success in plane geometry 
was studied (Hohman— 42). The Lee Test seemed to be the best 
predictor, but statistical tests of the significance of the differences 
did not confirm this. However, at the 10 percent level of confidence 
the Lee Test was a better predictor than the California Mathematics 
Test. 

A pilot study was made to determine the efficiency of the Iowa 
Tests of Educational Development in predicting mathematics grades 
of 12th-grade boys. The highest correlation was with algebra and 
next with intermediate algebra, both at the .01 level of confidence. 
The correlation with geometry was not significant. 



Research in the Teaching of 
College Mathematics 



T he major emphases in studies on the college level were 
on the content of the curriculum, methods of teaching, and the 
preparation of teachers. Also, the historical method of research was 
an essential tool in several investigations. The questions below, sup- 
plemented by some comments, reflect the major issues considered in 
these studies. 

What should be the nature of the freshman mathematics course for 
liberal arts students? 

For junior college freshmen one investigator (Besserman — 9) 
recommended a type of remedial course for students poorly prepared 
in mathematics and, for others, a cultural course emphasizing the 
nature of mathematics and its role in our civilization. A study 
dealing with remedial mathematics in Kansas (Fisher — 35) indicated 
that a freshman course in “elementary and intermediate algebra” was 
indefensible- 

Another investigator (Milligan — 67), guided by criteria for content 
selection and sequence, found that it was possible to devise a modem 
mathematics course for freshmen without rejecting all of traditional 
mathematics. 

When an integrated course in college algebra, trigonometry, and 
analytic geometry was compared with the teaching of these separately 
over a period of three quarters during the freshman year, it was found 
(Popejoy — 75) that there was no difference in the learning of the first 
two subjects, but a significant advantage in the learning of analytic 
geometry when taught as part of the integrated course. 

To what extent is there an emphasis on modem mathematics in the 
junior colleges? 

In Illinois it was discovered (Litwiller — 55) that only brief mention 
of modem mathematics was made in junior college courses. The lack 
of attention to such mathematics was apparently due to certain gaps 
in the preparation of the teachers. 

What mathematics is needed for applications? 

One study (Wood — 102) showed that mathematical analysis, matrix 
theory, probability and statistics, and numerical analysis were needed 
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in applications to industry. Very little use was found for various 
kinds of geometry. 

Is it possible to use more physics in teaching mathematics? 

One research study (Grant — 37) showed liow many physics formu- 
las could be selected and used in teaching mathematics topics as far 
as the calculus. 

Should the concept of sets be used in teaching a first course in probability? 

The method of teaching probability via sets (Maletsky — 60) did not 
have a statistically significant advantage over a traditional method 
and one other procedure, when the solving of problems in statistics 
and success in statistical inference were used as criteria. 

Do student-constructed assignments have a desirable effect on learning? 

Students who constructed, worked, and checked assignments in a 
freshman mathematics course surpassed another group taught tradi- 
tionally (Sister Rose Marian — 62), by a statistically significant 
amount, in the solving of algebraic problems, critical thinking, and 
mastery of algebraic content. 

Is there an advantage in teaching solid analytic geometry by means of 
vectors? 

Although there was a constant margin in favor of the vector method 
over the traditional procedure (Pettofrezzo — 73), the difference was 
not statistically significant. 

What are the results of using television in the teaching of mathematics? 

A questionnaire evaluation of a course in the teaching of arithmetic, 
involving 16 weekly telecasts as w’ell as other activities, revealed 
(Jenni — ^14) that the respondents were motivated more by the new 
medium than by the usual classroom procedure. It seemed unlikely, 
however, that the telecasts alone could have produced the understand- 
ings attained. 

Another study (Lancaster and Erskine — 53) seemed to reveal that 
large class instruction surpassed both television and small class meth- 
ods in the learning of analytic geometry. However, rhe difference 
between the first two methods was indecisive in the case of the calculus. 

What should be the content and organization of a freshman mathematics 
course for engineers? 

The conclusion in one study (Horton — 43) was that the course 
should be organized around the function concept, with certain basic 
analytical concepts providing the problem-solving structure. 
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What do students beginning a course in the teaching of arithmetic know 
about arithmetic? 

In a study of 158 prospective elementary school teachers in Illinois, 
one investigator (Fulkei-son— 36) found that performance was poorest 
on verbal problems and percentage. The students with more iig 
school units of mathematical preparation did better on the test than 

those with fewer. 

Can prospeaive elementary school teachers come to understand arith- 
metic through a short preservice course? 

Two studies (Dutton — 29 and Pitts — 74) produced encouraging 
results. Many concepts are understood. In the second study over 
80 percent of the i*esponses to items on the comprehension of the 
structure of the number system were correct. However, the ability to 
apply structural properties varied greatly, especially in the case of the 
inverse. Dislike for arithmetic, expressed by one- third of the students 
in the first study, centered around fear of word problems and a 
repugnance toward drill. 

Which concepts and processes of mathematics are needed in the prep- 
aration of elementary school teachers? 

In the opinion of elementary school teachers and experts in mathe- 
matics education, concepts needed are from arithmetic, consumer 
mathematics, business application, certain geometric concepts, and 
graphs, supplemented by selected concepts and processes from modern 
mathematics (Carpenter — 19). 

What is the present preparation of prospective elementary school teachers 
in arithmetic in this country? 

A nationwide survey (Erst— 33) revealed that the majority of ele- 
mentary school teachers are not adequately prepared in the content of 
mathematics or in methods of teaching mathematics. Content courses 
for these future teachers are offered in only one-fourth of the liberal 
arts colleges; such a course is usually college algebra, or geometry, or 

trigonometry. , 

Seventy-seven percent of the liberal arts colleges required neither 

courses in content nor methods of teaclnng mathematics. Teachers 

colleges, as a whole, gave better preparation. 

What have been the trends in the education of senior high school mathe- 
matics teachers? 

One investigator (Schumaker — 83) discovered that from 1920 to 
1958 the median minimum requirement for teaching majors rose from 
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24 to 27 seiiiesier houi-s of iiiatlieinatics, and from 21 ♦o 24 semester 
lioiirs ill education coui'ses. Over tlie veal's the matheiiiatics courses 
sliowinjr the greatest pi in in popularity were college geometrj', mathe- 
matics of hnance, and elementary statistics. In genei-al, the require- 
ments were influenced most by the nature of the secondary school cur- 
riculuin, very little by national committee rejiorts. 

How serious is the shortage of college teachers of mathematics? 

Reports on 144 positions available in 1957-58 showed that 25 percent 
of tho.se employed failed to meet the minimum degree requirements for 
the position. Of 79 {lositions requiring a Ph. D. degree, only 50 were 
filled by individuals holding the degree (Keller— 47 and Smith— 87). 

The same investigators also evaluated a s|)ecial master's degree pro- 
grani designed to use retired armed services personnel for helping to 
meet shortages in the teaching of college mathematics. Of 2,562 posi- 
tions listed for 1959-61, 1,158, or 45 percent, would be available to 
tiiese retired ineii. 

Did Saccheri’s publications have any influence on the later development 
of non-Euclidean geometry? 

Aitliough most historians had discounted the influence of Saccheri's 
works, such as hucVtden Ah Omni Xaevo Yindicatus^ one study 
(Allegri — 2) provided considerable evidence to the contrary. 

What contributions did Hilbert make to the evolution of math»mafify > 

Hilbert, early concerned with the method of models, noncontradic- 
tion, and inde])endeiice in an axiom system, later work^ on a simul- 
taneous develo])ment of logic and mathematics leading to the science 
of metamat hematic.^ (Kenner — 49), 

What has been the impact of the development of tests of grari«rifai hy- 
potheses on the teaching of statistics in the United States? 

The work of Bajes on inverse probability in 1763 was followed much 
later by R, A. Fisher s work involving the making of probability state- 
ments about certain parameters of sampling distributions. In modem 
times, after Neyman's and Pearson's contributions to ‘‘best tests” of 
hypotheses, mathematical abstractions have developed to such a point 
that those interested in applying the tests have had great difficulties. 
In the United States there has been a shift of emphasis from descrip- 
tive statistics to statistical inference (Taylor— 94). 

What can be done to stimulate undergraduate students in inafh«miafiff 
to show initiative and do creative work? 

One investigator (May — 63) found honor work, including honor 
problems, colloquia, student-faculty collaboration, and publication of 
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results, very helpful. It seemed, however, that honor work should be 
a supplement to re^lar courses, and that enrichment, rather than 
acceleration, was most etfective. 

How can success in college freshman madieniatics be predicted? 

One investigation (Grehl — 38) showed that neither the Q-score of 
the American Council on Education nor a mathematics proficiency test 
proved their value in predicting the individual's success in freshman 
mathematics. However, the Q-score did just about as well as the 
prcMficirau^ test. 



Summary 



Elementary School Level 



THE TASK of the teacher of arithmetic is to develop noi onV the 
students computational ability but also his ability to solve prob- 
lems. In harmony with such objectives, several reseai-chers tried to 
determine the factors that are related to success in problem solving. 
Most teachers will agree with the finding that comprehensive reading 
ability IS related to problem-solving ability; however, it is doubtful 
if they will agree that intelligence is not a major factor. A profitable 
area for investigation may be indicated by the studies that hint that 
boys differ from girls in the way they approach problem solving. 

The grouping of children was the theme of several research studies ; 
however, no significant results were reported. The answer to “Is 
grouping of children desirable ?” may depend on the teacher, objectives 
of the grouping, and the children. Perhaps a more important qiies- 
tion for the teacher is “When and how can g^uping be helpful ?** 

This same type of question about multisensory aids might be investi- 
gated rather than a statistical study about children taught with aids 
and children taught without aids. 



Kesearch was concerned with the “best* method of teaching a par 
ticular sk;ll or concept. This type of research is not yielding grea 
returns. Perhaps there is not a best method for all teacher.; or al 
pupils. Successful teachers seem to use many different methods, an( 
there is evidence the pupil may not ?/*c the method he is taught.’ 

In .several of the experimental programs in arithmetic, nondecima 
sy.stems of numeration are studied. One re.search .study .sought to fine 
relationships lietween understanding various sy.stems of nnmeratioi 
and understanding our decimal sy.stem. Peiiiaps this area neech 
further exploiation to answer the question, “ruder what cireum.stancef 

and for what pupil is the study of the other .sv.stems of numeration 
profitable?** 



High School Level 

Xeariy half of the .studies done at the high school level grew out of 
the ferment in the mathematics curriculum of the past 7 or H years. 
18 
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ScHne of ihese involved tryouts of new units of content. Others were 
concerned about the possibility of teaching some of the traditional 
subjects earlier. In other studies the learning of mathematics by 
students in some of the new programs was compared with the learning 
of students in traditional programs. 

Other investigations dealt with the influence of attitudes on the 
learning of mathematics, the effectiveness of special programs for 
the gifted, basic differences between boys and girls in learning 
algebra and geometry, what difference small or large classes make, and 
the contrasts between the Russian program and ours. Predicting 
success in algebra and geometry, comparing methods of teaching the 
same topic or subject, and a historical si ady of plane geometry text- 
books were other subjects of research. 

Briefly stated, new units caa be taught effectively without harming 
the learning of the old units. For students at the same level of ability 
algebra can be learned just as well in the eighth grade as in the ninth. 
Students can gain a fairly good grasp of what is meant by geometric 
proof as early as the seventh grade. It seems highly probable that 
even when the teacher variable and the “halo effect” are controlled, 
students taught under the SMSG program in grades 7 through 12 do 
almost as well with traditional materials and distinctly better in con- 
tent extending beyond the conventional. 

In addition to the content of the curriculum, there were several 
studies emphasizing the attitudes and typical behavioral patterns of 
those who were successful, and those who were unsuccessful in learning 
mathematics. Some of these findings may be useful in identifying 
high-ability students and in counseling them- One university has, 
for several years, been concentrating on acquiring information about 
sex differences in learning elementary and secondary school mathe- 
matics through extensive use of factor analysis applied to large 
numbers of students. This cooperative type of research is likely, in the 
long run, to yield a larger harvest than scattered, unorganized research 
involving small numbers of students. An important sex difference 
among high achievers also turned up in a study done at a different 
university. It appeared that high-achieving girls are less likely to be 
labeled “brains” than are many of the high-achieving boys. 

Some studies seemed to confirm the results of earlier studies. Thus, 
teaching |)ercentage in one package as a relation among three variables 
gave better results than teaching it by the “three cases.” Students in 
large clas.ses, at the upj>er and lower levels of ability did as well, if 
not better, than comparable sets in smaller classes. Of course, limits 
have to be put on the meaning of “large” and “small.” Finally, 
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attempts to predict achievement on a criterion by multiple correlation 
and regression added nothing of significance to what was already 
know'n from past studies. 



College Level 

What were the distinctive features of i-esearch in college-level 
problems of mathematics education during 1959-60 ? What was new ? 
What seemed significant? Which studies provided further support 
for conclusions tentatively established by earlier research? Which 
research method seemed to be most frequently used ? 

Although it is often difficult to separate clearly studies concerned 
with what to teach from those dealing with how to teach, at least five 
studies were essentially “content” studies. Four of these investiga- 
tions treated the problem of what to teach in freslunan mathsmatics 
courees. The findings did not seem to reveal any new ideas on this 
subject. They did, however, confirm what has been done in the past. 
The fifth study, concerned with what should be the mathematical 
preparation of prospective elementary teachers, likewise produced no 
startling revelations. A comparison of the findings of this study with 
the r^nt recommendations of the Mathematical Association of 
America indicates how much needs to be done. 

Two curriculum studies have a bearing on the emphasis on “modem 
mathematics” in precollege and college courses of study. Despite the 
work of the Collie Fntrance Examination Board, the University of 
Illinois Committee on School Mathematics, the School Mathematics 
Study Group, and Committee on the Undergraduate Program in 
Mathematics, junior college teachers of mathematics in one State 
hardly mentioned modem mathematics in their classes. It is im- 
portant to know whether this ignoring of modem mathematics is a 
general practice in college courses. 

Another survey of the uses of mathematics in industry seemed to 
imply that there is still no great demand for the “new mathematics” 
in this field. 

For our technological world some thinkers and experimenters have 
been calling for the coordinated teaching of mathematics and physics. 
One dissertation showed how topics from physics might be incor- 
porated into the mathematics pr(gram as far as the calculus. 

Other investigations involved Wh content and methods of teaching. 
The results of teaching probability via sets, and solid analytical 
geometry by means of vectors, were just as good as those obtained by 
traditional methods. If it had been possible to conduct the experi- 
ments longer, the ne^r approaches might have been significantly better. 
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Two studies were concerned with the use of television. It seems 
obvious that television cannot be used alone for effective results. The 
increased cost per segment of instruction was not reported. Appar- 
ently^ we still do not know at what pointy in terms of number of 
students, television “pays off.” 

For a long time teachers have wondered whether courses in “inte- 
grated mathematics” are any better than compartmentalized teaching 
of separate subjects. In a program involving college algebra, trigo- 
nometry, and analytic geometry, the integrated course results were 
just as good as the compartmentalized ones in college algebra and 
trigonometry, and much better than a separate course in analytic 
geometry. These findings occurred even when no attempt was made 
to find out whether one group of students or the other would be more 
successful in solving problems involving the coordinated use of the 
three subjects. 

Tlie mathematics education of elementary school teachers received 
considerable attention in 1959-60. Previous studies had suggested 
that these teachers might never come to understand elementary mathe- 
matics. Two studies on their ability to comprehend the concepts and 
structure of arithmetic gave very optimistic results. Perhaps the 
SMSG program for the elementary school is feasible. 

On the other hand, another extensive survey made it quite clear 
that liberal arts colleges need to reconsider the adequacy of their 
programs for preparing future teachers of mathematics in the ele- 
mentary school. 

The conclusion by Schumaker that mathematical requirements in 
the preparation of teachers of senior high school mathematics have 
been influenced by the new mathematics programs of the secondary 
school is certainly true. It is further confirmed by the report of the 
Mathematical Association of America in the publication of high school 
mathematics. All one needs to do is to read the report of the associa- 
tion on what the preparation of high school teachers of mathematics 
should be. 

It is interesting to note that, of three historical studies, two were 
concerned with men who influenced the development of modem geom- 
etry and one with the evolution of modern statistics. It is encourag- 
ing to see some movement away from exclusive dependence on 
controlled groups and sophisticated statistics in educational research. 

On the other hand, a considerable number of studies during this 
period made extensive use of polls of expert opinion, responses to 
questionnaires, and derivation of criteria from an analysis of the liter- 
ature. Too often the result is a mirrorlike one in which the findings 
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are a reflection of the states quo. Frequently the reports received indi- 
cate that the results obtained are not reliable because of the careless 
use of techniques. 



Recommendations for Future Research 



T his part of the report is written with a ^eat deal of humility 
and with the knowledge that it is much easier to point out weak- 
nesses in research than it is to conduct research without weaknesses. 
For many of the i-esearchers it was their first introduction to research 
in mathematics education; others were under economic pressure to 
complete a degree; therefore, perfection is not expected. However, 
the reported research in 1959-60 represents considerable time out of 
the lives of many people and the expenditure of money which could 
be used for other purposes. The writers would be remiss not to point 
out some vital weaknesses that are readily apparent. The neophyte 
should either make a small contribution to the solution of a significant 
problem, or he should gain experience in techniques and research 
design that reflect the best research practice. Even a casual inspection 
of the studies shows that few of the researchers experienced either of 
these values. 

To improve mathematics education research, leaders in the field 
must become more critical of both the design and the findings of the 
studies. It wculd seem advisable to make an earnest nationwide effort 
to upgrade research in mathematics education. The present summary 
of research shows that many persons have ^'ttacked small problems 
of minor importance. Statistical treatment in many cases was not 
appropriate for the raw data. Some of the studies were mere compila- 
tion of teaching materials which were never published. Such research 
makes little, if any, improvement in the teaching of mathematics. In 
fact, participation in such activities does not p^’epare the neophyte 
for membership on a team project in mathematics education such as 
those being financed by the Federal Government or national 
foundations. 

The research in mathematics education from the first collection in 
1952 to the present collection in 1960 reflect three important needs: 
Firsts crucial problems need to be identified. National leaders in 
the field need to identify important problems that may be successfully 
solved as part of the requirements for a degree. These problems may 
be identified by State groups, national committees, or higher educa- 
tion conferences. In any case they must be identified to give direction 
to the research. 
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Second^ teams of research workers are needed in attacking many of 
the problems. The day has passed when the efforts of a single 
researcher makes an impact on mathematics education. The research 
of the beginners must be coordinated and cooperative when possible, 
as in a project carried on by the Catholic University of America. Sev- 
eral of their students have tried to determine factors or patterns in 
learning mathematics that exist among girls but not among boys. 

Thirds the results of the research should be clearly and adequately 
reported. It is difficult for research findings to be implemented unless 
the following criteria are met : 

1. The problem and subproblems should be clearly stated. 

2. The number and characteristics of the subjects of the experiment should 
be provided. 

3. The duration of the experiment should be stated. 

4. The procedure of the experiment or study should be clearly described. 

5. The method of sampling should be specified. 

6. The evaluation instruments should be identified. 

7. The findings should be separated from the researcher’s conclusions and 
recommendations. 

In addition to the accurate reporting of research, the reports must 
receive wide distribution. Perhaps a national organization such as 
the National Council of Teachers of Mathematics could stimulate bet- 
ter research by giving wide publicity to the better studies. Unpub- 
lished research has little impact on classroom practice. 

The many students and faculty who are working in mathematics 
education will increase their impact if (a) crucial problems are 
attacked, (b) coordinated efforts are used to solve them, and (c) 
research findings, clearly and adequately reported, receive wide 
distribution. 



Unanswered Questions in the Teaching of 

Mathematics 



T he questionnaire used in this study asked the researcher 
to list one or two important questions still unanswered. In gen- 
eral, these questions were related to the researcher’s study ; however, 
these questions or problems vary widely both as to significance and as 
to type. Each of the following questions was asked or implied by at 
least one researcher, and some of the questions were the concern of 
several. 

1. To what extent do courses in methods of teaching arithmetic contribute 
to the improvement of instruction in the subject? 

2. When is the discovery method more effective than the telling method 
in the teaching of arithmetic? 

3. Which type of inservice programs seem most effective for improving 
the teaching of mathematics? 

4. What is the best combination of concrete and abstract mathematics in 
an undergraduate mathematics curriculum? 

5. What are the best ways to stimulate mathematical creativity among 
undergraduates and graduate major in mathematics? 

6. What is the effect of the SMSQ junior high school program on the stu- 
dent’s later learning of mathematics? 

7. What are the best ways to measure the ability to reason? 

8. What are the effects of audiovisual methods on the learning of high 
school algebra? 

9. How effective is a vector method in teaching trigonometry or plane 
geometery? 

10. Does the teaching of the cdlculus before analytic geometry make the 
latter more meaningful? 

11. How effective are teacher-education curriculums in meeting the needs 
of the mathematics teachers in the field? 

12. Can pupils learn more easily and retain longer certain ideas and topics 
in mathematics if they work creatively without a textbook? 

13. To what extent does acceleration infiuence a student’s future interest and 
work in mathematics? 

14. To what extent do concrete or manipulative materials contribute to the 
learning of arithmetic? 

15. Should less capable students study the same mathematics as other 
students at a slower pace, or be exposed to a different program of 
mathematics? 
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16. In what ways do certain attitudes toward mathematics influence the 
leaiTiing of mathematics? To what extent can certain of these attitudes 
be strengthened or weakened? How? 

17. Can eighth-grade students having high mathematical aptitude succeed 
as well in a modern ninth-grade course as they can in a traditional one? 

18. Do students studying contemporary mathematics in high .school do better 
in the examinations of the College Entrance Examination Board than 
those who study traditional mathematics? 

19. What kind of rigorous development of algebra, trigonometry, and ana- 
lytic geometry, analogous to that of plane geometry, would be most effec- 
tive in the secondary school? 

20. What should be the grade placement of topics from probability and sta- 
tistics in elementary and secondary schools? 

21. To what extent does membership in a mathematics club influence interest 
and achievement at the secondary school level? 

22. What is the lowest mental age at which the concept of directed numbers, 
and the operations on them, should be taught ? 

23. To what extent have the mathematics programs of American colleges 
been revised to include more of “modern mathematics"? 

24. What are appropriate materials and exercises for teaching mathematical 
proof at the ninth-grade level through algebra? 

25. Are integrated mathematics courses at the 10th- or llth-grade level more 
eflfecti\ e than separate courses In plane geometry, advanced algebra, 
and trigonometry? 

26. To what extent should social applications of arithmetic be taught at 
the seventh- and eighth-grade levels? 

27. W hat modern mato.'matics .should be included in the education of pro- 
spective elementary .senool teachers? 

28. What specifle concepts in modern mathematic.s should be taugbt the s’ow 
pupil in the secondarv school? 

29. What difference in pupil achievement does the teacher’s knowledge of 
arithmetic really make? 

30. What provisions can one make for gifted students when enrollments do 
not allow for homogeneous sectioning of classes? 

31. What mathematics should we require jf all high school pupils? 

32. What are the characteristics of teachers who motivate students to pursue 
the study of mathematics? 

33. What new demands in mathematics is industry placing upon its 
employees? 

34. Is mathematical aptitude a .single identity or a pattern of aptitudes? 

35. To what extent and how may programed material in mathematics be 
used? 

36. How .should televisi(m t)e used to make mathematic.s instruction most 
effective? 



Appendix: Summary of Research Studies 



1. Albanese, Dorothy Theresa. The Rolr.tionship Between the .A.verage Test 
Scores on a Unit Using Various Systems of Numeration and Average Test Scores 
on Units Using the Traditional Numeration Earned by 113 Seventh-Grade Pupils. 
(1960, Montclair State College, Upper Montclair, N.J.) 

Problem. — To investigate the relationship between the average test scores on 
an original unit using various systems of numeration and average test scores 
on units using traditional base-ten numeration. 

Procedure. — A 2-week unit on nondecimal systems of numeration was devel- 
oped. Five seventh-grade classes (113 pupils) were tested on (a) their knowl- 
edge of and ability to work with nondecimal systems of numeration following 
use of the experimental unit, and (b) their knowledge of and ability to work 
with the conventional decimal system of numeration during the course of rele- 
vant instruction spread out over a 7-month period. 

Major Findings and Conclusions. — A statistically significant correlation of 
0.67±0.05 was observed between test scores on the experimental unit (nondecimal 
numeration systems) and average test scores on units pertaining to the conven- 
tional decimal system of numeration. The difference between means (expressed 
as percents of items right) of average scores on the two kinds of tests (nondeci- 
mal numeration systems and the decimal system of numeration) was not statis- 
tically significant (CR=0.79). 

2. Allegri, Linda. The Mathematical Works of Girolamo Saccheri, S.J. 
(1667-1733). (Ph. D., 1960, Teachers College, Columbia University, N.Y.) 

Major- Faculty Adviser. — Howard F. Fehr. 

Problem. — To analyze each of Saccheri’s mathematical publications ; to ap- 
praise the infiuence of his work on the development of non-Euclidean geometry ; 
and to determine the characteristics of the man having a bearing on his contribu- 
tions to mathematics. 

Procedure. — Saccheri’s works were read with special attention to his use 
of a rarely used form of indirect proof, and to his critique of Euclid’s treatment 
of proportions. Book II of Euelides Ab Omni Naevo Vindicatus was translated. 
The mathematical literature of the period from 17C3, the date of publication of 
this major work, to the appearance of the first non-Euclidean geometry in 1829, 
was studied. 

Major Findings and Conclusions. — Repeated mention of Saccheri in the liter- 
ature from 1733 to 1829 points to the imssibility that his infiuence on non- 
Euclidean geometry may have been greater than previous historians have indi- 
cated. Saccheri emerges as a logician with some ideas about the subject that 
are quite modern. lie certainly had ai; appreciation of the crucial importance 
of the parallel postulate in the foundation of geometry. 

3. Anderson, Doris W. Arithmetic Enrichment Activities for Second Grade. 
(Ed.M., 1961, University of Texas, Austin.) 
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Wajfrr Fariillif Ailrixrr. — Fraiui'S Flournoy. 

Problem. — To colUn-t and i»r»‘iKire enrirliineiit materials related to the arith- 
metic coiu-eitts and skills taught in the .second rrade. 

Prm-ciliirr. — Survey of iin>f(>ssionnl literature, published and unp. 'dished, and 
resource materials. Compilation of suitable activities and materials, listed ac- 
I .'rdiip; to u.se. 

Major Fimlnigs tnd Conelumom. — Judged appreoriate enrichment activities 
and exi>erieiic(>s to helpful in creating a wholesome cla.ssroom atmosphere, 
in pnnnoting a nu'siiiingfnl u.se of iininber.s, in (iruviding for individual differ- 
ences, in developing de.sirable iiersoiiality traits, avd in creating an appreciative 
attitude toward niatheiiiatic.s. Kxpre.s.se<l the need f«»r a careful study of specific 
contributions of arithmetic enrichment to arithmetic development among chil- 
dren in the primary grades. 

4. Anderson. Kd>vin Lerov. A Frop,*.se<l Cnrricnlnm Change Based on a Study 
of Algebraic Inequalities, f M.Etl., Ift'i!), University of Washington, Seattle.) 

Major Faculty .\Avincr. — Sylvia VopnI. 

Problem. — To develop proce<lnres and metho<ls of presentation for the teaching 
of inequalities in conjunction with the teaching of equalities in high school 
algebra. 

Procedure. — A unit on inequalities was taught to a high school geometry class 
consisting of pupils with above average ability. The time allotted for the presen- 
tation was 10 teaching days. The lecture method was utilized, and the pupils 
were responsible for taking notes «m the lecture. Homework assignments were 
mimeographed. Short daily quizzes were given, and a final test on the unit 
was administered on the tenth teaching day. The unit was organized to develtq) 
techniques of solving inequalities, algebraically and graphically, and to develop 
basic concepts of equations, inequalities, and literal number symbols. In order 
to accomplish this, the unit began with definitions, followed by simple illustra- 
tions and apiilications. Basic axioms were then developed for further use. 
Elementary graphing, the s«ilution of linear, quadratic* and higher degree inequal- 
ities were the next teepics. The unit continued with work on c-ombinations of 
equalities and inequalities and concluded with a brief presentation of inequalities 
as limits in elementary graphing. 

Major Findirgg and Conelunion*. — 11) Students strengthened their ability to 
work with equalities: (2) the conc*ept of inequalities was introduced successfully 
in a high schr«ol class : 1.3) pupils became more able to make generalizations not 
limited to equalities. 

•». .Anderson. Etiiei.. .An investigation of the Validity of the Orleans 
.Algebra Prognosis Test in Predicting SiicM-ess in .Algelira in Williaiiisville .Tiinior 
High School. • ALA.. 19.19. Niagara I'niversity. Niagara Falls. N.A'.) 

M ajnr Fae ;iiy .Irfrwcr. — .Tames V. Deegan. 

Problem. — To determine how well the Orleans .Algebra Prognosis Test predicts 
saccess in ninth-grade algliera as measured by the State objective test in 
algebra. 

Procedure.- -fscorea on the Orleans .Algebra Prognosis Test and the end-of-year 
State algebra test were obtained for students in Willianisville .Junior High 
School over a 4-year period. Other data, such as type of community, marking 
pna-ediires. instructional procedures, and selection of students for algebra was 
obtained. Percentile norms and AIc<'all t-sc*ores were computed and an ex- 
l*ectancy table prei>ared. 
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itajor Fimlinys ami ConelunUnut . — The validity coefficient for the Orleans 
Algebra Prognosis Test was found to be as high or higher than can usually 
lie exiiected in correlating a prognosis test with a critericm of success. These 
results may not apply if another criterion of success in algebra than the 
State test were used. 

C. Andersox, George A. Student Preference Survey of Four Major Sub- 
jects. ( I960. Millersville State College, Millersville, Pa.) 

Problem. — To compare student preference for four major subjects (mathema- 
tics, Engli.sh, geography and history) in the eleventh grade with their previous 
rating of these during their study of them in the eighth grade. 

Procedure . — ^The same questionnaire used in 1956 was administered again 3 
years later. The respondents also indicated the reasons for their choices. 
The number of reidies was 354. In the 1956 study 534 students had bemi 
involved. 

Majtir Findings and Conclusions. — Mathematics was the best liked subject both 
in the eighth and eleventh grades. In the eleventh grade the boys placed 
mathematics first and English last : the ratings of the girls were the reverse 
of these. Liking for the subject itself, rather than for the teacher, was the 
dominant reason given for the preference. Dislike of the subject, not of the 
teacher, was the reason for the lowest ranking of a .subject. 

7. Axderson, Norma Jean. Personal and Social Adjustment of High and 
Low Arithmetic Achievers Among Underage and Normal-age Second-Grade 
Pupils. ( M.Ed., 1960. V niversity of Texas. Austin.) 

Major Faculty .Adviser. — M. Vere DeVault. 

Problem. — To determine the relative .social and iiersonal adjustment of high 
and low achievers in arithmetic at the sec«md-grade level and to determine 
whether these factors of adjustment were related differently among underage 
children and normal-age children. 

Procedure. — Starting with an original p«»pulation of 604 pupils in 24 classes, 
61 pupils were randomly selected from 8 stratified groups. The Metropolitan 
.Achievement Test and the California Test c»f Mental Maturity were used. An 
ancly.si.s of variance design was used in the .stati.stical treatment of the data. 

Major Findings and Conclusions. — High arithmetic achievement was associ- 
ated with high rating on the personality in.strunient in many of the 16 categories. 
Differenc-es lietween normal-age and underage pupils and between boys and 
girls tended t<» be only chance differences. 

8. Baker, RrssEu. Rat. Program Provi.sions in Michigan Junior High 
Schools for Superior Students. (Ed. D., 1960, University of Michigan, Ann 
Arbor.) 

Major Faculty .Adviser. — Joseph N. Payne. 

Problem. — To identify the various .siiecial mathematics programs for superior 
seventh- and eighth-grade pupils in all p"<.blic junior high schools in Michigan. 
To study the opinions of principals, teachers, and students in eight selected 
sch«>ols regarding the effectiveness of the prngram.s. To determine the achieve- 
ment level attained by students in the selected schools by the end of the eighth 
grade. 

Procedure. — A questionnaire was sent to principals of all junior high schools 
in Michigan. A special opinionnaire on the effectiveness of programs was 
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designed and adiiiiiiistered to prinoiiials. teachers, and students in ei^ht selecte<l 
schtuds. 

Major Findinffs anti Coucliiitions. — (1) There were si»e<*ial programs in 17.6 
liercent of Michieiin junior hi^h stdiools. (2) Of the serenth-^rade iiopulation, 
25.6 iier<-ent were in schools with s]ieeial programs: of eighth-grade popu- 
lation. 30.5 liercent were in schisds with programs availalde. (3) In the seventh 
grade, one-thinl of the special prc^rams were enrichment, one-third were 
acceleration, and one-thinl were enrichnient and acceleration. (4) Over 90 
pen-ent of the .special programs had lieen organized in the last 4 years. (5) A 
signiticantly larger liercent of teachers than pupils regarde<l the subject matter 
of the .siiecial <*our.ses as difficnlt. (6) The attitudes of students toward accelera- 
tion into a iiiU year of algebra were more favorable at the .05 level of confiden(*e 
than of students for one-half year of algebra. 

9. Besserm.\x, Albert G. A propose<l Outline for a Mathematics Course in 
General llducation at the .Junior College I^evel. (M.S., 1960, Illinois State 
I’niversity, Normal.) 

Major Faculty Aitrixer. — ^T. E. Rine. 

Problem. — To determine the content for a course in mathematics for general 
education at the junior college level. 

Procedure. — A review of ciirrent literature was made to determine the 
obje<‘tives and possible topics of the course. A validated checklist, including 
the topics, was sent to junior college mathematic-s instructors and administra- 
tors, as well as mathematics department heads of selected 4-year colleges. The 
resiMiiises to the checklist were analyzed. 

Major Fiudiny* and Conclunionx. — The literature, as well as 96 iiercent of 
the replies from 96 percent of the administrators, supiiorted the need for such 
a (*oiirse for both the terminal and preparatory students. It appeared that 
two (*onrses would lie most desirable. One would be a noncredit course for 
stndcrts with a iioor mathematical bac’kground. including such topics as a 
review of arithmetic, ratio, proportion, variation, mensuration, and problems of 
tbe consumer. The other course would lie a cultural type emphasizing an 
understanding of the nature of mathematics and its role in onr civilization. 

10. Blacka, Allan Wells. The Initiation and Growth of the Number Con- 
cept in Preiiaration for Algebra — Grades K to 8. (M.A., 1960, Ohio State 

Tnlversity, Columbus.) 

Major FaruUy .Adviser. — Harold P. Fawc'Ctt, 

Problem. — To develop suggestions for initiating and promoting in grades 
K to .8 a ctintinnous growth of the number concept in order to insure an ade- 
quate preparation for algebra. 

Procedure. — Survey of literature, leading to the development of a suggested 
curricular sequence. 

Major Findinyjt and Conelunionn. — Mathematics must be derived, in grades 
K to 8. from the physicsil entities which it counts, measures, and describes. 
Number .systems should be built from the counting numbers. All numbers 
may lie pre.sented as natural and needed outgrowths of the ctiiinring numbers. 
Because of the psychological factors involve<l in teaching mathematics in 
grades K to 8. arithmetic .should not be made rigorously logical. However, 
mastering the number conceiit requires that the student develop a sense <if 
struct lire and an ability to make generalizations. 
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11. Blttmel, Uiciiaro Emerson. A study of Teaching Secondary School 
Mathematics. ai.A., 1900. Montana State I'niversity, Missoula.) 

ifajor Faculty Adviucr. — Vernon Sletten. 

Problem. — To gather and analyze data regarding the teaching of mathematics 
in the .*«e<-oiidary .schools of Alberta, Canada. 

Procedure. — A three-part questionnaire was sent to a sampling of 170 secon- 
dary .sch<»<»ls in Alberta. Canada, all of which were accredited. A total of 
l,o3 questionnaires were returned. 

Major Findings and Conclusions. — ^Two out of 3 r^mrting schools were 
staffetl by 6 or fewer teachers. One teacher in 5 had taken four or more 
nuiversit,v courses in mathematics. One out of 3 had no mathematics beyond 
high school. Nine out of 10 schools gave 140 or more minutes P'ir week' to mathe- 
matics ; 6 schools had a special class for the gifted. Thirteen out of 15 schools 
reported having a motion picture project<»r and a duplicator. One school in 
30 had a special room for mathematics. 

12. Bolser, Frank C. Education in the Field of Mathematics in the U.S.S.R. 
(Ed. D.. 1939, University of Florida, Gainesville.) 

Major Faculty Adviser. — ^Kraneth P. Kidd. 

Problem. — ^To present a detailed and authentic picture of mathematics edu- 
cation in the Soviet Union. 

Procedure. — ^The first major source of information for this study was the 
available literature in Russian and English on mathematics education in the 
Soviet Union— such materials in the Library of Congress as books containing 
Soviet educational decrees, educational journals, periodicals, statistical com- 
pendiums, and handbooks. Bulletins and pamphlets on the subject by the 
Department of Health, Education, and Welfare were included. Soviet secon- 
dary mathematics textbooks were examined. Interviews were obtained with 
Soviet educators and officials. Studies compiled by specialists, educators, and 
students who had visited the U.S.S.R. were analyzed. 

Major Findings and Conclusions. — ^The Soviet educational philosophy, policy, 
and orga jization of the past 23 years was reviewed. Against this background, 
the mathematics currricula for the primary-secondary grades was analyzed 
in considerable detail. Next the general and special patterns of mathematics 
teacher education in the pedagogical schools, pedagogical institutes, and the 
universities were described. A pedagogical institute student specializing in 
the teaching of mathematics in grades 5 through 10 spends nearly as much 
time in the study of mathematics as a future profes.sional mathematician pur- 
suing university training for advanced work. Finally such related topics as 
teacher environment, social position of the mathematics teacher, working con- 
dition.s, clas.sroom situation, teaching load, salary, tenure, and pension are 
discussed in some detail. 

13. Boyd. .Tames Bridges. The Role of the Administrator With Respect to 
Mathematics Education in a Comprehensive High School. (iJd.D., 1960i 
Teachers College. Columbia University, N.Y.) 

Major Faculty .Adviser. — Howard F. Felir. 

Problem-. — ^To study the role of the administrator with respect to mathe- 
matics education in Montclair High Sc'hool. Montclair. N.J. 

Procedure. — First part : Factual information about the local educational situa- 
tion is presented, including inferences from local records and school and citizen 



32 



ANALYSIS OF RESEARCH 1959 AND 1960 



committee reports. Second p&rt: General Administrative policies, procedures, 
and attitudes that seem to promise better mathematics education are discussed, 
'rhird part: Conclusions are presented which are based on the application of 
sound policies, procedures, and attitudes to mathematics education in Montclair 
High School. 

3/fl-/or end Concf iixionx . — Administrators niust continuously evaluate 

the educational program and plan for improvement. In any evaluation of the 
mathematics program the objectives of the teaching of mathematics need to be 
carefully considered. The administrator should provide for early identifica- 
tion of the talented. All pupils should be guided into programs that will suit 
their need.s. The administrator should guarantee that classes are assigned 
teachers on the bases of ability and interest, not on the basis of seniority. The 
role of the mathematics department chairman in supervising and improving 
instruction needs to be enlarged. The administrator should use group proc- 
esses in helping teachers to develop a good professional library, develop and 
use mathematics resources in the student library, organize mathematics pro- 
grams for the college and noncollege preparatory student, develop an advanced 
placement program. 

14. Bradshaw, Lrev Sorecia. The Solving of Verbal Problems in First- 
Year Algebra. (M.A., 1960, Agricultural and Technical College of North Caro- 
lina, Greensboro.) 

Major Faculty Adviser.— Y. A. Williams. 

Problem. ^To study and improve the teaching ot verbal problems in first-year 
algebra. 

Procedure . — ^The related literature in books, journals, and theses was ex- 
amined. Exercises and historical information was used to show the value of 
the study. 

Major Findings and Conclusions.— Rending is one of the difiScnlties encoun- 
tered by students in solving verbal problems. Algebra teachers must assist 
students with their reading problems by studying the reading weaknesses of 
each student. 

15. Bruce, Marie Nelson. A Diagnostic Study of Understandings of Concepts 
in Mathematics by Fifth-Grade Pupils. (M.S., 1959. Tennessee Agricultural 
and Industrial State University, Chattanooga.) 

Major Faculty Adviser.— {'Sone indicated). 

Problem . — ^To diagnose understandings of concepts in mathematics by fifth- 
grade pupils in the West Main Street School, Chattanooga. Tenn. 

Procedure . — In the fall the following tests were administered to 33 fifth- 
grade pupils : California Arithmetic Test, Stanford Reading Test and Stanford 
.\rithmetic Test, and Ix)rge-Thorndike Intelligence Tests. Instruction during 
the school year was planned and given for the purpose of eliminating weak- 
nesses shown by performance on the California Arithmetic Test. The Califor- 
nia and Stanford tests were readministered at the end of the school year. 

Major Findings and Conclusions . — Based on the fall tests, the median IQ was 
75; the median grade equivalent in arithmetic, 3.5; and the median grade 
equivalent in reading. 3.4; also, the correlation between IQ and arithmetic 
achievement was 0.46, and the correlation between reading and arithmetic 
achievemrat was 0.49. The median grade equivalent in arithmetic on end- 
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of-year tests was 4.7. Concluded that pupils taught hy the meanings method 
make higher achievements. 

16. Buudeke, Sister Rita, S.N.D. Differential Factorial Patterns of Boys 
and Girls in Algebraic Computation. (Ph. D., 1960, Catholic University of 
America, Washington, D.C.) 

Major Faculty Adviser. — ^Rt Rev. Msgr. Francis J. Houlahan. 

Problem. — To compare hoys’ and girl.s’ factor patterns through an investigation 
of the domain of an elementary algebra test. 

Procedure. — ^The Algebra Test, Form S, of the Affiliation Testing Program of 
the Catholic University of America was administered to about 4,000 average 
boys and grirls in 100 high .schools. The ausw'er sheets of an equal number of 
boys and girls were carefully matched with respect to total score, school, and 
teacher. Coefficients of the tetraehoric correlation amimg all items answered 
correctly by 20 to 80 percent of both boys and girls were calculated and fitted 
into separate correlation matrices. Thurstone’s Centroid Method of Factor 
Analysis was then applied to each of the matrices. 

Major Findings and Conclusions . — ^The boys’ primary factors were identified 
as follows: (1) A high level of achievement factor, (2) manipulation of fractions 
in the solution of equations, (3) fiexibility in abstract quantitative reasoning, 
(4) rigidity in application of algebraic formulas, (5) facility in geometric 
interpretation of algebraic data. 

The girls’ primary factors w'ere identified as follows: (1) Rigidity in the 
application of rules to .specific problems, (2) arithmetic achievement, (3) fiexi- 
bility in interpretation of algebraic and geometric data, (4) facility in manipu- 
lating signed numbers, (5) facility in multiplication, division, and algebraic 
factoring. 

A comparison of the factor patterns in this study indicates that boys and girls, 
even when equally matched for achievement in algebra, use their abilities in 
different ways in algebraic computation. The study has indicated that boys tend 
to solve algebraic problems through a recognition of broad relationships among 
content areas; girls tend to keep content areas relatively separate and to see 
detailed relationships among the elements of a given area. 

17. Cahoon, Rex A. A Study of Mathematics Disabilities of the Junior High 
School Students in the Taber School District and the Effects of a Remedial 
Instruction Program. (M.Ed., 19o9, Brigham Young University, Provo, Utah.) 

Major Faculty Adviser. — J. C. Moffitt. 

Problem. — ^To study the mathematics disabilities among junior high school 
students and the effects of a remedial instruction program conducted with an 
experimental control group. 

Procedure . — ^The California Arithmetic Test, Junior High Level, Form W, was 
given in January 1959 to 594 junior high school students. An experimental 
group received remedial instruction of one-half per week for 10 weeks in April, 
May, and .Tune 19.59. Form X of the California Arithmetic Test was administered 
to the 83 students in the experimental and control groups subjected to the 
t-ratio test of significance. 

Major Findings and Conclusions. — Outside factors may have infiuenced test 
results, but enough significant gains were made in the experimental group to 
warrant the recommendation of a remedial instruction program. 
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18. (\^RBoxK.\i:, Robert D. An Evaluation of an Experiment in the Prediction 
of Succe.ss in Ninth-Grade Algebra and General Mathematics in Everett Junior 
High School. (M.Ed., 19.19, I’niversity of Washington, Seattle.) 

Major Faculty Adiiser. — Angu.st Dvorak. 

Problem.— To discover the nio.ct reliable u.se of available data for predicting 
.succes.s in algebra and general mathematics in the ninth grade. 

Procedure.— The criterion of succe.ss in algebra and general mathematics was 
the first semester grades of 418 algebra students and 177 general mathematics 
students. Data for five predictor variables were used : The Orleans Algebra 
Prognostic Test, teacher’s estimated algebra grade, the eighth-year arithmetic 
grade, Iowa Test of Educational Development, and the California Mental Ma- 
turity Test. Correlation matrices were computed on the IBM 6 .j 0 bv means of a 
program devisetl by Dvorak and Wright. Next, these data were applied to the 
Hor.st iterative predictor selection process programed by Lunneborg. 

.l/a;or Findings and Conclusions.— All predictors had some predictive value 
but the result.s for general mathematics were not as significant as those for 
algebra. The highest multiple correlation (.671) was obtainwl when the Cali- 
fornia Test of Mental Maturity was omitted from the battery of variables for 
predicting algebra grades. The multiple correlations developed were ; 

General Mathematics, all predictors 503 

General Mathematic.s, four predictors 509 

Algebra, all predictors _ 

Algebra, four predictors 

The data were not of significant predictive value when applied to general mathe- 
matics grades. A regression equation was developed for use by teachers and 
counselors in the junior high schools of Everett, Wash., to help in predicting 
success in algebra. 

19. Carpexter, Raymoxd. Identifying Concepts and Processes in Mathematics 
Needed for the Adequate Preparation of Elementary Teachers. (Ed. D., 1959, 
Oklahoma State University. Stillwater.) 

Major Faculty Adviser . — James Zant. 

Problem. — ^To identify the concepts and processes of mathematics needed by 
elementary school teachers. 

Procedure.— The concepts and proce.s.ses were obtained from an analysis of 
elementary school arithmetic textbooks, followed by the results of a ques- 
tionnaire sent to selected groups of elementary .school teachers and to experts in 
mathematics education. A total of 334 mathematical concepts and 70 processes 
were checked for imiwrtance by 245 teachers and 21 exi>erts. 

Major Findings and Conclusions.— About 69 percent of the concepts were 
deemed "essential” and 20 iiercent ‘ desirable.” Rated as “essential" were con- 
cepts of order; synthesis, including addition and subtraction: comparison; 
measures: the number system: concepts pertaining to verbal problems: and 
some geometric terms. The “desirable” concepts were analysis, including sub- 
traction and division: the family budget; hmsiness and graph.s. Practically all 
of the oi>eratioiis were considered “es.sential.’’ It was recommended that the 
essential” concepts and processes be strongly emphasized in the training of 
teachers and that the “desirable" ones he iiiclnde<l. These should be supple- 
mented with new and modern concepts and processes. 
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20. Caetee, Maby Kathebine. A Comparative Study of Two Methods of 
Estimating Quotients When Learning To Divide by Two-Figure Divisors. (Ed. 
D., 1959, Boston University, Boston, Mass.) 

Major Faculty Adviser. — J. Fred Weaver. 

Problem. — To compare the relative merits of two methods of estimating quo- 
tient figures when dividing by two-figure divisors: the one-rule and two-rule 
methods ; and to study the effects of first learning the one-rule method and then 
introducing the two-rule method as an alternative. 

Procedure. — Data derived from 544 fifth-grade pupils divided into three 
groups; (a) those taught only the one-rule method of estimation; (b) those 
taught the two-rule method; and (c) those first taught the one-rule method for 
all kinds of examples, then taught the two-rule method as an alternative. Pre- 
and end-testing with criterion instrument at beginning and end of la-week in- 
structional period ; also after lapse of 6 weeks and of 18 weeks. Factors of 
IQ, MA, and skill in division with 1-figure divisors were controlled statistically. 

Major Findin{fs and Conclusions . — ^Whether measured at the end of instruc- 
tion or after a lapse of time, students taught only the one-rule method were more 
accurate than those taught the two-rule method ; those taught first the one-rule 
method and then introduced to the two-rule method were more accurate than those 
taught just the two-rule method, but were neither more nor less accurate than 
those taught just the one-rule method. In terms of speed of performance, those 
taught the two-rule method were slower than either of the other groups when 
measured at the close of instruction, but these differences do not exist after a 
lapse of time. No factor such as IQ, MA, or prerequisite skill with division 
was highly correlated with speed and accuracy of work with two-place divisors. 
It may be inferred from information collected that pupils do not always use 
the method they are taught for estimating quotient digits when dividing by 
two-place divisors. 

21. Clabk, John R. A survey of the Status of Mathematics Teachers in 
Kansa.s Public Secondary Schools 1958^9. (MjS., 1959, University of Kansas, 
Lawrence, Kans.) 

Major Faculty Adviser. — Gilbert Ulmer. 

Problem . — To investigate the status of mathematics teachers in Kansas high 
schools. 

Procedure. — ^The data were compiled from the organization reports filed by 
each high school principal with the State department of education. 

Major Findings and Conclusions. — Almost one-third of Kansas mathematics 
teachers fail< d to meet the new State certification requirement of 18 hours of 
mathematics. Slightly less than one-third were teaching mathematics only. 
One teacher in 7 serves as principal or superintendent and 1 in 9 as a coach or 
assistant coach. One-half of the mathematics teachers have a student load in 
mathematics of fewer than 40 students, while 1 in 7 instructs more than 120 
mathematics students per day. Nearly three-fourths of the mathematics teach- 
ers are men, the majority of whom have taught fewer than 10 years. The 
women generally have more years of experience but receive lower salaries. 
On all points studied, the status of teachers in larger schools was superior to 
those in smaller schools. 

22. CoRNUM, Aloee R. Compari.son of Achievement in Beginning Algebra of 
Paired Eighth- and Ninth-Grade Students with High Mathematical Aptitudes. 
(M.Eid., 1960, Brigham Young University, Provo, Utah.) 
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Major Faculty Adviser.— Sterling Callahan. 

Prohlem.—To determine whether eighth-grade students who had a high mathe- 
matical apt.’tude were capable of reaching an achievement level in beginning 
algebra as high as ninth-grade students who had a high mathematical aptitude. 

Procedure. -Twenty-four boys and 12 girls in the eighth grade were compared 
with 24 boys and 12 girls in the ninth grade. The pupils were selected and 
paired on the bases of previous achievement in mathematics, algebra aptitude 
test scores and standard intelligence scores. The Seattle Algebra Test was 
given in January and Form T of the Cooperative Algebra Test was given in the 
fourth week in May 1960. The t-ratio analysis was used to determine signifi- 
cance of differences. 

Major Findings and Conclusions . — The eighth-grade group was capable of 
reaching an achievemem level in beginning algebra as high as the ninth-grade 
group. The algebra course in this study was a traditional course. 

Cotter, Vernon Earl. Linear programing in High School Mathematics. 
(M.A., 1959, Iowa State Teachers College, Cedar Falls.) 

Major Faculty Adviser. — H. C. Trimble. 

Problem.— (1) To extract from the complex topic of linear programing suit- 
able subject matter to be integrated with ninth-grade algebra, (2) To prepare 
and teach a 6-week course of study incorporating both linear programing and 
traditional subject matter, (3) To evaluate results. 

Procedure.— \ set of 30 lesson outlines was constructed starting with a 
review of the language of sets and graphs of inequalities and ending with 
simple industrial applications. Evaluation was done by means of a single linear 
programing problem to be worked by students in a 55-minute period. 

Major Fundings and Conclusions.— The group displayed more than usual inter- 
est and enthusiasm. Almost every student was able to contribute to the appli- 
cations. Most diflSculty was encountered in writing problems in algebraic 
language. Questions about proof, postulates, and theorems arose naturally. 
Most of the group finished the final test problem. In a group of 24 students, 
scores ranged from 8 to a total possible score of 37 with a median of 25. 

24. Davis, Betty. The Effect of Reinforcement in Teaching Arithmetic on 
the Performance of Fifth-Grade Students. (Ed.D., 1960, Pennsvlvania State 
University, University Park.) 

Major Faculty Adviser.— R. M. Davison. 

Problem. To inve.stigate the effects of different schedules of reinforcement 
upon the learning of arithmetic in the fifth grade. 

Procedure. Three groups of fifth-grade pupils worked at separate times under 
two different schedules of reinforcement and one schedule of nonreinforcement. 
The st\idy was divided into three 3-week periods, with a specific reinforcement 
schedule in effect during each 3-week period and a test administered at the end 
of each period. Also, a retention test was administered 3 months after the end 
of the 9-week experimental period. 

Major Findings and ConclusUmc.— At the fifth-grade level, the learning 
behavior pattern acquired during a period of nonreinforcement extended over a 
longer period of time than the learning behavior acquired during a similar 
period of reinforcement. Arithmetic material learned under a fixed-ratio 
reinforcement schedule was retained longer than material learned under a 
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fixed-interval schedule or under a schedule wh(?n no reinforcement was given. 
Retention tests supi>orted the fact that arithmetic materials learned under a 
schedule of reinforcement are retained longer than similar material imder a 
schetlule of nonreinforcement or a schedule of reinforcement which follows 
nonreinforcement. 

25. Dirr, Sister Pierre Marie, C.S.J. A Comparative Statistical Study of a 
Selected Number of Catholic Junior- Year Boys and Girls in Their Abilities in 
Mathematical Vocabulary as Contrasted with Mathematical Computations. 
(M.A., 1959, Catholic University of America, Wasliington, D.C.) 

Major Facility Adviser . — Rt. Rev. Msgr. Francis J. Houlahan. 

Problem. — To construct, appropriate tests anc compare junior-year boys and 
girls in algebraic and geometric vocabulary and in algebraic and geometric 
computation. 

Procedure. — Tests were constructed and administered to 366 junior-year stu- 
dents in eight Catholic coeducational high schools in New Jersey and West 
Virginia. The statistical work included calculations of the means, standard 
error of the means, differences between means, .standard errors of the differences, 
and the critical ratio. 

Major Findings and Conclusions . — Boys and girls are equal in algebraic and 
geometric vocabulary. The boys are superior in geometric computation and 
the girls in algebraic computation. 

26. Downs, Dorothy. A Study of Childien’s Learning To Write the Ten 
Basic Numerals. (Ed.M., 1960, University of Texas, Austin.) 

Major Faculty Adviser . — Prances Flournoy. 

Problem . — To study first-grade children’s success and difiSculties in learning 
to write the numerals from 1 to 10, and to study the accuracy with which 
children at all grade levels write these numerals when using them in computation. 

Procedure. — Development and implementation of a program for teaching the 
writing of the numerals 1 to 10 to 31 first-grade 'Children, with tests administered 
at three different times during the school year ; analysis of one set of arithmetic 
test pai)ers from all grades, one through six, in the Pleasant Hill School. 

Major Findings and Conclusions.— The results of the three tests of writing 
the numerals failed to show any improvement during the course of the first 
grade. The analysis of the arithmetic test papers from all grades showed an 
overall decrease in errors made in writing the numerals in grades two through 
six. Concluded that specific attention to writing numerals must be .started in 
grade one and continued throughout the elementary grades. 

27. Drisdale, Ruby Beatrice Cairo. A Survey of Certain Instructional 
Materials for the Development of Concepts and Skills in Arithmetic for Inter- 
mediate Grade.s. (Ed.M., 1960, University of Texas, Austin.) 

Major Faculty Adviser. — Frances Flournoy. 

Problem . — To survey, describe, and give sources of instructional materials 
which may be used in developing concepts and skills in arithmetic in the inter- 
mediate grades. 

Procedure. Survey of literature, and of teacher-made and commercial 
materials, including films and filmstrips, leading to a descriptive listing of 
materials, including uses. 
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Major Findings and Conclus ions. —Recommeiulations were made in relation to 
teachers, administrators, and manufacturers of motion picture films and 
filmstrips. 

^ 28. Duncan, Ernest Rowland. Arithmetic in the United States and New 
2«ealand. (Ed.D., i960. Teachers College, Columbia I’niversity, New York.) 

Major Faculty Adviser. — Howard F. Fehr. 

Problem. To compare the teaching of arithmetic in the elementary schools of 
the United States and New Zealand in relation to topics taught, teaching 
methods used, learning concepts formed, and the philosophy underlying the 
teaching of the subject. 

Procedwre.-Survey of relevant literature, including arithmetic textbooks and 
related materials used in both countries; also, administration of arithmetic 
achievement tests to 200 12-year-olds in Teaneck, N. J., and New Plymouth, New 
Zealand. 

Major Findings and Conclusions.— The teaching of arithmetic is affected by 
the cultural, social, and technological differences in the two countries being com- 
pared. In both countries the basic philosophy of teaching arithmetic is consist- 
ently maintained throughout the various phases of the subject. The philosophy 
stresses both the social and the mathematical aims of arithmetic; the New 
Zealand philosophy places more stress on its values as a tool subject. The 
American approach emphasizes meaning and discovery as basic principles in 
teaching; the New Zealand approach places more emphasis on drill methods. 
American methods are consistent with the field theories of learning; New 
Zealand methods rely more on a modified connectionism. The New Zealand pro- 
gram is seriously handicapped by the use of the English monetary system and 
this was refiected in the achievement tests. The tests also disclosed that mean- 
ingful teaching can secure better results for older children than methods based 



29. Dutton, Wilbur. University Students Comprehension of Mathematical 
Concepts. (1960, University of California, Los Angeles.) 

Problem.— To measure student changes in understanding arithmetical con- 

cep s before and after completing a lower division course for elementary school 
teacners. 

Procedure.— At the beginning and end of the semester, 55 students enrolled in 
a lower division mathematics course for prospective elementary teachers at the 
A <^alifornia, Los Angeles, were given the University of California 

An hmetic Comprehension Test for sixth-grade students. No attempt was made 

by the professors in the two classes involved to gear their instruction to the 
content of the test 

Mujor Findings and Conclusions. — Many concepts are understood. These stu- 
dents clung to the traditional methods when attempting to explain partial prod- 
ucts in niultiplication, placement of quotient figures in long division, and in 
I acing the decimal point. Denominate numerals were not well understood 
Specific dislike of arithmetic, expressed by one-third of the students, centered 
around fear of word problems and dislike of drill. The gain in content back- 
ground and understanding during the course was significant. 

A systematic approach to eradicate student misunderstanding of the concepts 
should be provided on an individual basis. 
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30. Emm, Sister M. Eloise. A Factorial Study of the Problem Solving Ability 
of Fifth-Grade Boys. (Ph. D., 1958, Catholic Univer.sity of America, Washing- 
ton, D.C.) 

Major Faculty Adviser. — Rt. Rev. Msgr. Francis J. Houlahan. 

Problem. — To investigate the factor pattern of arithmetic performance of 
beginning fifth-grade boys, and to compare it with the factor patterns of fifth- 
grade girls and sixth-grade boys. 

Procedure. — Administration of a battery of 21 tests, leading to the Thurstone 
centroid method of factor analysis applied to the matrix of Pearson correlation 
coeflScients. 

Major Findings and Conclusions. — For fifth-grade boys, three primary factors 
were found to account for the common variance of the 21 tests: a verbal- 
cognitive factor, an arithmetic factor, and a spatial factor. High intercorrela- 
tions were found am jng the three primary factors, and could be accounted for in 
terms of one general factor. All primary factors correlated highly with the 
underlying g factor. The three primary factors are structured differently for 
boys than for girls. Concluded that boys and girls 10 years of age do not use the 
same pattern of traits in arithmetic problem solving and that, since they do not 
think in the same way, they should not be taught in the same way. 

31. Englert, Roy A. Innovations in Mathematics for the Ninth Grade. 
(M.S., 1960, Kansas State Teachers College, Emporia.) 

Major Faculty Adviser. — John M. Burger. 

Problem. — To create and maintain interest in mathematics at the ninth grade. 

Procedure. — Materials of special attractiveness to ninth-grade students were 
compiled, developed, and taught to ninth-grade students. 

Major Findings and Conclusions. — When presented in a challenging manner, 
many topics of ninth-grade mathematics arc enjoyed by i^tudents. 

32. Engstrom, Erland Richard. A Study of Large Group Instruction in 
First-Year Algebra. (1960, Lniversity of Minnesota, Minneapolis.) 

Problem. — To study the effectiveness of large group instruction in first-year 
algebra. 

Procedt/re.— Experiments with large groups in the 1930’s and in the 1950’s were 
first analyzed. One group of 68 pupils in two small algebra classes in 1957-58 
were taught and compared with a large class of 107 pupils taught in 1957-58 and 
with two other large classes of 192 pupils taught in 1958-59 by two teachers and 
a secretary. Achievement scores and final examination scores of the top 20 per- 
cent and bottom 20 percent were compared in the small and large classes using 
an analysis of variance for independent groups (F-ratio test). 

Major Findings and Conclusions. — The top and bottom 20 percent in ihe large 
groups achieved as much, if not more, than the equivalent groups in the small 
classe.s. More individual help was given in the large groups. There was more 
opportunity in the large cla.s.ses for superior and poor students to receive special 
instr. ction. Discipline was better in the larger groups. There was more compe- 
tition among top students in the larger classes. 

33. Erst, Mother Anna Maria. Preparation of Elementary School Teachers 
in Arithmetic. (M.S., 1959, Immaculate Heart College, Los Angeles, Calif.) 
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Major Faculty Adviser. — Sister Elizabeth Ann. 

Problem. — To determine (1) the iireparation of elementary school teachers 
in aritliiiiotic and tnu-liiiiK inethisl': siwn by difTcront tyi»es of institu- 

tions. and (2) what tbiit preiiaratioii .should he in the opinion of suiierinten- 
deiit.s of .sclnwil and pn>ft-.s.sors of inatheii:ati<‘s. 

Proved II rr.—Coiirse.< in mathematics content and methods of teaching arith- 
metic. ro<iuired of preservice elemeiitarj" .scho«»l teachers, were determined from 
the catah^ues of 92 lilteral art.s colleges. <i3 universities, and 43 teachers 
colleges. The registrars of 50 large teachers colleges or university schools of 
education answennl n <|uestionnaire on the same subject, as a check <hi the 
catalogue infonnatioii. F'ifty .<<uperintendents of larger school systems and 
.10 i>rofe.ssors of niatheinatics in other institutions answered another question- 
naire designed to deteniiine what the preftaration should be. 

Major Findings and Conclusions. — ^The majority of elementary school teachers 
was not ade«iuately pre{>nred in mathematics (-oiitent or methods of teaching. 
About two-thirds of the teachers colleges required content courses while less than 
one-fourth of the liberal arts colleges and luiiversity schools of education did. 
The liberal arts offering was usually c^dlege algebra, geometry, or trigonometry. 

No method.s <-ourses were offered in 83 out of the 200 institutions. The 
average was 1.4 semester hours. A signiiicantl.v smaller percent of the liberal 
arts colleges required such courses. Sev«ity-seveii percent of the liberal arts 
c-olleges required neith»'r c-ourses in content nor inethcxls. 

Eighty-three percent of the heads of mathematics departments wanted the 
content <-onrses taught b.v a mathematics professor. Seventy-seven percent 
of the superintendents and -SO iiercent of the heads of mathematics departmmts 
dc>sired arithmetic c'ontent courses for the future teachers. Some work in 
advanced mathematics was recommended by .34 percent of the superintendents 
and 40 percent of the cleiiertment heads. 

Poor teaching results were judged to be due to lack of content knowledge 
by 49 penent of the sufierintendents. to inadequate methexLs hy 29 percent, and 
to personal dislike of arithmetic hy 23 percent. More than half of the super- 
intendents indicated that method.^ and content courses, given sefiarately, should 
be given to all of thepiveqiecrtive teachers. 

34. Favi.k. Charles Joseph. The Effect of the I'se of a Particular Method 
on Achievement in Problcnn Solving in Sixth-Grade Aritlnnetic. (Ed. D., 
1961, Louisiana State University, Baton Rouge, La.) 

Major Faculty Adviser. — ^Thcmias R. Landry. 

Problem. — ^I>evelo|Hnent and evaluation of a sqpecific method of instruction 
in problem .solving at the sixth-grade level. 

Procedure. — Experimoital pupils used for 18 weeks a program of prohlon 
srdving develoiKHl by the investigator, while paired c-or.trol pupils ased problem- 
sedving procedures suggestcnl by the author of the basic textbook being fol- 
lowed. lYogrescs of both groui»s was measured b.v administration of the 
California Arithmetic Reasoning Test as pretest and {posttest. 

Major Fvvdingg and ConcluHont. — ^Both prohlem-solving methods were judged 
effective, with no edear superiority for cme over the other. 

.3.3. Fisher. Richard I. A Survey of Remedial Mathematics at the University 
of Kansas. ( Master's, 1959, Uni verslty of Kansas, Lawrenc^e. ) 

Major Faculty Adviser. — Gilbeit Ulmer. 
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Problem. — To eraluate the remedial mathematics program at the UniTersity 
of Kansas. 

Procedure. — ^The high school mathmnatics backgrounds of all freshmmi en- 
tering the unlTersity in the fall of 1956 and of a samide of 200 studnita in 1957 
freshmen mathematics courses were studied. The records of 358 students in 
remedial courses in 1952-53 were analyzed in terms of schidastic aptitude, 
success in later mathematu's (purses, and fiersistence in the university. The 
scholastic aptitude of 64 students in Basic Mathematics ( mainly for prospective 
elemtfitary .school teachers) was appraised by means of the A.C.E. Psychological 
Examination. 

Major Findingt and CondluaiOHS. — ^Abont 40 percent of the 1957 freshmen 
had fewer than 2% units of high school mathematics^ but 95 percent had at 
least 2 units. The gmieral sdudastic ability of those enrolled in intermediate 
alg^ra and basic mathematics was about average, but of those in ^ementary 
and intermediate algebra was at the 14th percentile. Analysis of pm-sistence in 
college, including graduaticm, led to the ccmclnsion that there was a d^nite 
need for a remedial course like intermediate algebra as a preparaticm for college 
algebra, but no justificatimi for the course mititled elemratary and intermediate 
algebra. 

36. FinjXEBSoir, Euebt. How Well Do 158 Prospective Elementary Teachers 
Know Arithmetic? (195^ Southern Illinois Universi^, Carbondale.) 

Problem. — ^To determine whether students preparing to take a course in meth- 
ods of teadiing arithmetic were deficient in thrir knowledge of arithm^c. 

Procedure. — ^A 40-item test appraising proqiective teachers’ knowledge of 
arithmetic was prepared and administered at the first meeting of the class. Only 
the answers were recorded. At the second meeting of the class the students gave 
this infonnation : Age^ name of high school, high school mathematics courses 
taken, colleges attended, ccfilege classification, college mathematics courses 
studied, and years of teaching experience. 

Major Findings and Conclusions. — Performance was poorest on verbal proib- 
lems. Items involving percmitage caused conaderable difficulty. As amount of 
high school and college mathematics taken increased, so did performance. Stu- 
dents with more teaching expckience performed better than those with less. It 
was recommended that prospective elementary school teachers take two years 
of mathematics in high school and at least one college course devoted to under- 
standing arithmetic. 

37. Gbant, Mmmis. Physics Formulas Illustrating Ckmcepts and Processes 
in Mathmnatics up to Calculus. (Ed. D., 1960, Teachers Coll^ Columbia Cni- 
vnsity. New Yoih.) 

Major Faculty Adviser. — ^Myron P. Rosskoftf. 

Problem. — ^To find meaningful am>lications of physics for courses in 
mathematics. 

Procedure. — Physics terms used in general science were obtained by textbook 
analysis. Added to these were the terms needed to define those in the original 
list. After defining these the investigator examined idiysics textbooks for the 
formulas which involved only these tMms in the augmented list. Hiese formulas 
woe dasrified according to the mathematics concepts that they illustrated. 
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Major Findings and Condu4ion$. — It was shown how physics formulas could 
be selected and used in the teaching of various mathematic*al topics. 

38. Gbeiil, Paul, F. Relative Predictive Value of A.C.E. Psychological Exam- 

ination for Freshman 8cience-Math«natics Studmts at Niagara University for 
the Years 1948, 1949 and 1950. (M.A., Niagara University, Niagara Falls, 

New York.) 

Major Faculty Adviser. — James V. Deegan. 

Problem. — To compare the value of the A.C.E. Psychological Examination for 
predicting success in two introductory freshman math«naticK courses at Niagara 
University with that of the university’s mathematics proflciency test. 

Procedure. — U^ng the final grades in the two courses as the criterimi, the 
investigator obtained the correlations between the scores on th<^ predictive instru- 
ments and the criterion for the 195 freshman science-math*. ,^a ties students of 
1948, 1949 and 1950. 

Major Findinys and Cotielusions. — The Q-soore of the A.C.E c*orrelated high- 
est with the criterion, and the L-score. the lowest. There was no statistically 
significant difference between the correlation of the Q-score and the proficiracy 
test with the criterion. It was recommended that for ecrmouiie reasons the 
proflciency test be diopped, since the A.C.E. test could be used for subjects other 
than mathematics. All correlations were low. Neither the A.C.E. nor the 
proficiency test proved their value for predicting the success of individuals. 

39. Hamilton, Maby Una. An Experiment in the Teaching of Algebra I from 
the Contemporary Point of View. (M.S., 1960. Kansas State Teachers College, 
Ehnporia.) 

Major FaeuUy Adviser. — ^John M. Burger. 

Problem. — ^To compare the achievement of students in traditional and con- 
temporary sections of algebra I. 

Procedure. — Sections of contemiwrary algebra I were compared with sections 
of traditional algebra I by means of pretests and iKi-sttests. 

Major F . dings and Conclusions . — There was increa.sed enthusiasm of students 
in the contemimrary sections with no loss of achievement in the contemporary 
sections on traditional materials. 

40. Hansdoerfer. William. Trends in Secondary School Mathematics in New 
Jersey. 1960, written by soninar in mathematics education, Trenton State Col- 
lege, Trenton, N.J.) 

Problem. — To prepare a cranpact booklet summarizing .some of the many exper- 
imental mathematics programs in New .Jersey and a list of New Jersey schools 
participating. 

Procedure. — Questionnaires were mailed to all New Jersey school systems ask- 
ing them to indica^'* to what extent they are |Kirtici|Kiting in contemporary 
mathematics programs or units. 

Major Findings and Conc/Ms/oMs.— Slightly over 200 .s<>hooLs were c«intacted. 
Fifty-eight resiionded. all of which indi<*ated that they were partici|iatiiig in one 
way or another in offering contemimrary niatheniati<-s tf» their students. 



THE TEACHING OF MATHEMATICS 



43 



41. Haxsox, Richard. Selected Enriebiuent Materials for High Schorl 
Courses in Plane Gecauetry. (M.S., 1960 University of North Dakota, 
Grand Forks.) 

Major Faculty Adviser. — Phillip A. Rognlie. 

Problem. — ^To prepare an expanded treatment of selected enrichment topics 
for a high school course in {dane geometry. 

Procedure. — 'Hie study makes a careful distinction between “pnre recreational 
mathematics” and legitimate enrichment material. A brief survey is made of 
enrichment materials now included in standard plane geometry textbotdcs. The 
main part of the study is devoted to such topics as : Gecmietrical Transformations 
(reflections, inversion, rotation), the Geometry of Circles, Items Related to the 
Pythagorean Theorem, Homothetic Figures, and Trisection. 

Major Findings and Conclusions. — Possible use of the enrichment topics are 
presented. A rigorous and comprehensive treatment of geometry is defraded. 

42. Hohh A ll, Sister Marie, O.P. The Comparative Value of Three Geometry 
Prognosis '<'‘^ts and an Arithmetic Achievement Test in Predicting Success in 
Plane Geometry. (M.A., 1959, Catholic University of America, Wadiington, 
D.O.) 

Major Faculty Adviser. — ^Rt. Rev. Msgr. Francis J. Honlahan. 

Problem. — ^To answer two questions : (1) Does the Iowa Plane Geometery Apti- 
tude Test (revised edition), the Lee Test of Geometric Aptitude, or the Orleans 
Geometry Prognosis Test give the best correlation with the Shaycoft Geometry 
Test (Form AM) ? (2) Is the California Mathematics (Advanced Form Aa) as 
good a predictor of success in plane geometry as any of the three aptitude tests? 

Procedure. — Tliree aptitude tests were administered at the beginning of the 
school year 1957-58 in six geiunetry classes. Correlations were computed be- 
tween these aptitude scores and end of the course scores on the Shaycoft Plane 
Gecunetry Test (Form Am). 

Major Findings and Conclusions. — ^AUhongh the results of the study seemed 
to show that for the group tested the Lee Test of Geometry Aptitude was a bet- 
ter predictor of success than any of the other three predictors used, statistical 
tests of the significance of the differences betwem the various correlation coeffici- 
ents did not confirm its superiority. But statistical tests did affirm at the TO per- 
cent level of confidence that the Lee test was a significantly better predictor of 
success in plane geometry t-han the California Mathematics Test, (Advanced 
Form AA). 

43. HoBTOif, Rosert E. Concept Formation in Freshman Mathematics for 
Engineers. (Ed. D., 1959, University of Southern California, Los Angeles.) 

Major Faculty Adviser. — ^Leonard Calvert. 

Problem. — ^To determine how the content and organization of the college fresh- 
man mathematics courses should be changed so that the mathematical concepts 
needed for modem engineering training will he available to the student when he 
needs them. 

Procedure. — ^The current status of the freshman mathematics pr<^am, recent 
trends in the mathonatics curriculum, and weight of <q>lnion on integrated 
versus traditional course organization in mathematics were determined from the 
professional literature and college catalogues. Research reports on the mathe- 
matics needed by engineers in college and on the job, as well as those on learning 
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theory applied to mathonatics, were reviewed. Prom an analysis of nine unified 
freshman mathematics textbooks an optimum sequence was determined. Modem 
mathematical concepts were identified from a study of four recent textiMxdcs 
emphasizing those. An outline for a freshman mathematics course was prepared 
from carefully developed curriculum criteria. A jury of authorities commented 
on the outline. One unit of the course was developed in detail. 

Major Findings and Conclusions. — All colleges required at least 2 years of 
mathematics for engineers, including the elements of mathematical analysis and, 
in most cases, dilferential eqnaticm. Unified freshman mathematica courses are 
preferred. The superiority of concept learning over memorizaticm was reported 
in several studies. Optimum learning order is from simple to complex concepts, 
and from broad concepts to details. Seventy*nine basic concepts were deter- 
mined from the nine unified textbo<dcs. Prom the modem textbotdrs 19 modem 
concepts were identified. It was concluded that the course should be unified 
around the function concept, with certain basic analytical concepts providing the 
problem-solving stmctnre. 

44. Jenni, Maky a. Exploration of Learning Situations Related to a Tele- 
vision-Centered Course in the Teaching of Arithmetic. (M.A.E., 1959, University 
of Florida, Gainesville.) 

Major Faculty Adviser. — Kmineth P. Kidd. 

Problem. — ^To determine the effectiveness of the learning situation related to a 
televisioc-centered course, “The Teaching of Arithmetic.” 

i'fucedarc.— The course was administm%d through individual study and 
activities, 6 seminars, and 16 weekly 30-minute telecasts. Eighteen of the 19 
students were teachers. The course was evaluated by means of a questionnaire 
designed to determine the motivation of the learner, the effectiveness of the 
instractor-student communication, the extent of student involvement in the 
learning process, and the meaningfulness of the material taught 

Major Findings and Conclusions. — ^The learners were satisfied that the course 
was at least as valuable as a classroom course. It was concluded that the 
motivation was largely due to the telecast The seminars supplemented the 
telecasts well. The meaningfulness of the oontmt was largely due to the extraor- 
dinary care used in preparing the telecast It seemed unlikely that the tele- 
casts alone, however, could have produced the highly effective learning situation 
obtained. 

45. Johnston, Aaron Montoomery. Arithmetic in Tmnessee: A Survey of 
Teaching Practices, Grades One Through Eight. (1969, J'niversity of Tennessee 
Record, Knoxville.) 

Problem. — ^To discover the current facts on specific important points of 
practice in the teaching of arithmetic in the State of Tennessee: Objectives in 
instmetion; grade placement of content: time allocations; teaching materials 
and methods ; and special problems. 

Procedure. — A questionnaire calling for 129 responses was prepared and sent 
to a sanq>le of 25 school systems. Reported data are based on returns from 
666 teachers out of 1.894 who were sent questionnaires, representing 15 of the 
25 school systems originally samided. Despite the low percentage of returns 
and the fact that “it was difficult to determine the exact proportion of responses 
from rural and urban systems, Negro and white schools, good teachers and poor, 
experienced teachers and inexperienced,” the researcher felt that “the returns 
were representative enough to make the findings significant.” 
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Jfa;or and Conelusi(m*.-“Striking evidence” of wide variations in 

practice among Tennessee arithmetic teachers was found, with hroad patterns 
of variahon from grade to grade clearly evident. Certain discernible patterns 
o practice were so widespread a.s to be considered “normal” for the State 
Many teachers are poorly prepared in method and content, and lack sufficient 
imderstanding of arithmetic to teach it properly. Specific findings were judged 
to provide useful clues to guide preservice auu inservice education programs 
and arithmetic curriculum developiiient programs. 

4^ Kbxi^ M. w., and Smith, A. H. A Study of the Shortage and Placement 
Ind^T Mathematics Teachers. (1»59, Purdue University, West Lafayette, 

Proftlcwi.-To determine the extent to which qualified personi*el are available 
to fill positions in the teaching of collie mathematics. 

P|wed«rc.-In the faU of 1958 a questionnaire was sent to 76 collegiate 
h. 4 ** 1°^ whether 162 positions, reported by them as vacant in 1957-58 

Jtl qualified appointees. Sixty-three questionnaires were 

returned, providing information on 144 positions of the 1^. 

C'onclttrion^.-Twenty-five percent of those employed failed 
to mwt the minimum-degree requirements for the position. For 76 of the 
^ifaons for wtoch the needed data were available, 28 percent of those employed 
did not meet the minimum requirements for the rank; they were, therefore 

50 were filled by appointees holding the degree. ^ 

mZI ^ ^ ’ ^ ^ Resource Evaluation of a Special 

Master s Program. ( i960, Purdue University, West Lafayette, Ind. ) 

ProWcm^-To determine to what extent the Purdue Retired Armed Services 
Training Program (RASTP) for the preparation of teachers of undergraduate 
mathematics is acceptable to the colleges. 

Procedure.~A pamphlet, describing the RASTP program, and a question- 

junior colleges in the United 
States. These institutions were asked whether men having the RASTP 

JSS'IrisnS"' an.lclp.led for 

(’owlaanm.—A total of 507 questionnaires, or about a 
returne<l. Of a total of 700 positions listed for 195&-60 

i aLZ “pf ““ 

nations. For 1960-61 the number available was 825 out of the 1 862 listed 
About on^fourth of the institutions would not accept RASTP personnel. Many 
of tl^ese wanted Ph. IVs in mathematics. It appeared that an RASTP graduate 
nould have good opportunities to obtain a position in bis geographiSd area. 

48. Kfxlct Charles Edward. Trends in Secondary School Mathematics 
Education, 19.,iP-fiO. ( Ed. D., 1960, University of Mi.ssoiiri, Columbia. ) 

Major Faculty .4dr»>cr.— R. K. Watkins. 

Pro61e»L-(i) To show the trends in the mathematical content for grades 
• 12 as indicated by the recommendations of the University of Illinois 

^omnii w on School Mathematics, the Commi.ssion on Mathematics of the 
Examination Board, the School Mathematics Study Group 
and the Secondary- School Curriculum Committee of the National Council of 
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Teachers of Mathematics, (2) to compare yiese recommendations with similar 

ones of the i>ast three decades, (3) to indicate differences among these four 
groups. 

Procedi/rc— The findings of these organizations were fitted into a brief 
istorical summary for each grade. Tables were prepared showing relative 
emphasis on certain topics by grades. A course outline was prepared for each 
grade which, in general, synthesized the recommendations of the four groups. 

Major Findings ami Cmclusions.-The trends revealed a broader sense of 
mathematical values on the part of present-day curriculum makers. The reports 
reviewed stressed mathematics for mathematicians rather than consumer 
mathematics for laymen. There has not been the fundamental change in 
mathematics that publicity about the reports seems to indicate. lu I960 the 
recommendations of the four groups with regard to content and sequence are in 
a fluid state. The 12th-grade courses presented considerable divergence. 

Hilbert’s Formalism and the Development of Geometry 
(Ph. D., 1959, Teachers College, Columbia University, New York.) 

Major Faculty Adviser.— Myron F. Rosskopf. 

Problem.— To describe and clarify Hilbert s formalism. 

Procedf/re.— Abstractive tendencies in the development of geometry were 
analyzed from Greek times, through the development of projective geometry in 
the 17th century, to the maturation of synthetic and non-Euclidean geometry in 
the 19th century. Hilbert’s early work in the foundations of geometry was 
analyzed, and his development of metainathematical analysis studied. 

Major Findings and Conclusions.— Hilbert moved informally to a higher level 
of abstraction in the form of metageometry. His concern with the method of 
models, noncontradiction, and independence in an axiom system was dis- 
cussed in detail. It was shown how Hilbert attempted to overcome the weak- 
nesses m this informal approach by a simultaneous development of logic and 
mathematics, leading to the science of metamathei.iatics. The framework 
of this science— the axiomatic method, consistency, and mathematical exist- 
ence— was considered. It was shown that the central method of mathematics, 
for formalism, is axiomatic. 

•)0. Kimball, Rctebexd Thomas D. The Determination of Groups of Items 
Whose \ariance Is Accounted for in Terms of One Only Factor. (M.A., 
Catholic University of America, Washington, D.C.) 

Major Faculty Adviser.— Rt Rev. Msgr. Francis ,1. Honlahan. 

Problem. (1) To determine, from the performance of boys in one elementary 
algebra achievement test, groups of items whose variance is accounted for 
in terms of one only factor. 

Procedure. Data used was from the study in progress of Sr. Rita Biiddeke. 

A correlation matrix of tetrachoric coefficients of intercorrelatinns of given test 
Items for boys was developed, the correlation coefficients are arranged accord- 
ing to Spearman’s hierarchy, and statistical cheiks using Moores modified 
foniiulas are applied. 

Major Findings and Conclusions.— This^ study, using the Spearman-Moore 
technique, corroborated another study of factorial patterns apiiearing in the 
performances of boys and girls which made use of 'Thurstone s centroid method 
of factoring and oblique rotation of axes. This study identified factorially pure 
items for building tests of abilities involved in them. 
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51. Kociinower, William. Personality Factors Which May Contribute to 
Success in Mathematics. (Ed. I>., 1960, Teachers College, Columbia University, 
New York.) 

Major Faculty Adviser. — Howard F. Fehr. 

Pro* ^ cm. — To determine whether the traits measured by a standardized per- 
sonality questionnaire could distingiiis a group of high school students whose 
mathematical achievement exceeds their average scholastic achievement from 
a comparable group whose mathematical achievement is equivalent to their 
average achievement. 

Procedure. — A selected sampling of 434 ninth-, tenth-, and eleventh-grade 
students was u.sed. Half of ihese demonstrated superior relative achievement 
aad constituted the experimental group. The other half, matched by grade 
level, sex, geographical data and IQ, served as a control group. The Iowa 
Tests of Educational Development were used to separate the members of the 
two groups. The Institute for Personality and Ability Testing Humor Test was 
used to measure personality traits. The statistical analysis of multiple regres- 
sion was employed. The raw scores on the personality questionnaire were 
treated as predictor variables, while the numerical values assigned to indicate 
membership in the control or experimental group was used as the criterion or 
dependent variables. Male and female subjects were treated separately. 

Major Findings and Conclusions. — Of the 14 traits measured by the question- 
naire only 2 appeared to be significantly related to the criterion for boys. The 
mathematically inclined male subject emerged as a sensitive, insecure, intro- 
sp'*ctive individual \,ho tends to avoid group activities. He clings to his ow'n 
convictions, refusing to subordinate them to common group standards. In the 
female, the study produced no evidence relating personality to achievement in 
mathematics. 

52. Kbeitz, Helen Marie. Historical Number Stories for Use in Intermediale 
Grades, f 1959, Ed. M., Univei'sity of Texes, Austin . ) 

Major Faculty Adviser. — Frances Flournoy. 

Problem. — To survey and describe available stories for intermediate grades on 
the history and development of the number system, number processes, and the 
system of measures : to suggest values derived from such and ways of using 
these stories in relation to skills taught ; and to create original stories of this 
same kind. 

Procedure. — Survey of literature, classifich<^ion and description of available 
stories, and writing of original stories. 

Major Findings and Conclusions. — Pupils indicated that they enjoyed and ap- 
preciated stories fre ni which they can get and learn facts. Historical number 
stories coidd be used to stimidate interest in number, to create an appreciation 
for number, to reintroduce and review mathematical facts and processes, and 
to enrich the arithmetic program in the intermediate grades. 

Lancaster, Otis, and Ebskine, Albert. Achievement in Small Class, 
Lrrge Class and TV Instruction in College Mathematics. (1961, Pennsylvania 
State University. University Park.) 

Problem. — To determine the relative merits of teaching analytic geometry and 
calculus by small class, large class, and TV instruction. 
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freshman engineering students were 
thrp«» random numbers info three groups, corresponding to the 

me s of instruction. The course in calculus followed that of analytic 
wme ry. uring the first year all of the freshmen were taught calculus by 

uUTbv tT bf »' th/,.«ho.en wer^ 

* m ' small class or large class 

."True 

To control the teacher variable somewhat, the teachers of the TV and large 

to take student differences into account. The various groups were compared 

^ n..de the?„„^„rswr3 S 

number Of dropouts associated With each Of the methods. 

Major Findings and Conclusions. — In order of achievement in analytic ge- 
the raekihg the large elaaa, TV. and amaU olaaa maZf tS 

during the aecond year the TV method moved from second to flrst place. How- 

aTirto ::,r ’^zr ■” jd®^ 

sfiidLi the * first Mmester but greatest during the second. The TV students 
Studied tne niost and the large class students the least. 

tJL“ methods In 

was involv^ mvement and retaining of students, even though less study time 

rnfflpn^tr°*r^’ WiXLiE Eugene, Jr. A Study of the Major Causes of Arithmetic 

SwT Seventh-Grade Students at Melrose High 

School (Me^his, Tennessee) for the School Tear 1957-58. (M.S., 1958, 

ennessee Agricultural and Industrial State University, Nashville.) 

Problem. ^To determine some of the more probable causes of arithmetic difli- 
culties of seventh-grade pupils at Melrose High School, Memphis, Tenn., for 
the school year 1957-58. 

tl^ese factors : 

Arithmetic achievement (low), reading achievement, mental ability, visual and 
auditory acuity, study habits and attitudes toward arithmetic, and information 
regarding parents (schooling, occupation, etc.) . 

Sfajor Findings and Conclusions.— kehievement in arithmetic reasoning was 
muc ower than achievement in computation. This was coupled with a low 
reading achievement level. No relationship was found between arithmetic 

achievement and age, or physical disability, or socioeconomic conditions in the 
home. 



55. Litwiller, Bonnie. Modem Concepts of Mathematics Taught in the 
Illinois. (M.S., 1960, Illinois State Normal University, 

Major Faculty Adviser.— T. E. Rine. 

Problem.— To determine the extent to which junior colleges of Illinois are 
including concepts of modem mathematics in their courses. 

Procedure.-^ questionnaire structured to find out about the mathematics 
curriculum and what concepts of modern mathematics were taught, was sent to 
all of the 29 junior colleges of Illinois. 
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Major Findings and Concluswns.— Only brief mention of modern mathematics 
was made in the junior college courses. The junior college teachers had ar 
average of only two courses in modern mathematics. It was recommended that 
these teachers improve their preparation by taking more courses in modem 
mathematics and by individual study. 



56. Lombardi, George R. A Pilot Study To Determine the Efficiency of the 
Iowa Tests of Educational Development in Predicting Grades in Mathematics 
of Senior Male Students in LaSalle Senior High School. (M.S., 1960, Niagara 
University, Niagara Palls, N.T.) 

Major Faculty Adviser.— Jamos V. Deegan. 

Problem.— To determine the efficiency of test 4 in the Iowa State Tests of 
Educational Development, “Ability To Do Quantitative Thinking,” in predicting 
grades in algebra, geometry, and intermediate algebra. 

Procedure.— Pearson Product.— Moment correlations were computed separately 
between test 4 and grades in algebra, geometry, and intermediate algebra for 
senior male students in LaSalle Senior High School, Niagara Falls, N.Y., 1967. 
The sample included 79 students for algebra, 50 for geometry, and 34 for inter- 
mediate algebra. 

Major Findings and Conclusions. — Highest correlation was with algebiu and 
next with intermediate algebra, both correlations being significant at the 0.01 
level of confidence. The correlation with geometry was not significant. Tenta- 
tive expectancy tables for counselors, teachers, and administrators were estab- 
lished using t-scores and percentile ranks for the local group. 

57. Luetge, Elvie Lou. Providing for Individual Differences in Arithmetic. 
(Ed. M., 1959, University of Texas, Austin.) 

Major Faculty Adviser. — Frances Flournoy. 

Problem.— To study individual differences in arithmetic in a low fourth- 
^ade classroom and to experiment with the use of various methods and materials 
in providing for these dilferencee* 

Procedure. Used numerous observational techniques to note individual differ- 
ences among children in arithmetic ability and to note factors possibly related 
to these differences in a casual way. On basis of observations, used various 
methods and materials to provide for individual differences. 

Major Findings and Conclusions.— Found these to be the most effective methods 
and materials for provision for individual differences: Grouping children Into 
two or three groups (“too many groups can hinder any of the groups from 
receiving proper attention”), using audiovisual aids, using concrete and semi- 
concrete materials, providing for group activities, and playing games. Found 
more difficulties due to cognitive factors than to nonintellective factors. 



58. Maccia, Frances A. The Status of the Mathematics Program for Above- 
Students in Fifty-Six New Jersey Junior High Schools in the Spring 
of 1960. ( 1960, Montclair State College, Upper Montclair, N. J. ) 



Problem.— To determine whether an accelerated or an enriched mathematics 
program for the above-average or gifted students was being offered in the 96 
Junior high schools in New Jersey in the spring of 1960, or was being planned 
for the fall of 1960. 



Procedure.— A questionnaire was mailed to the principal of each of the 96 
Junior high schools in New Jersey and the responses analyzed. 
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Major Findings and Conclusions . — Of the 9 schools with 1,000 or more stu- 
dents, all offered either acceleration or enrichment programs in mathematics; 
all 11 schools with neither acceleration or enrichment had fewer than 999 pupils. 
A total of 12 schools had only an acceleration program, 19 had only an enrich- 
ment program, while 14 had both. Of the schools with neither acceleration 
or enrichment, 9 percent were planning to start acceleration, 9 percent an enrich- 
ment program, and 18 percent were discussing possibilities. 

59. Malan, June R. An Experiment with a Recently Developed Test for 
Ninth-Grade Mathematics. (M.S., 1960, University of Kansas, Lawrence.) 

Major Faculty Adviser . — Gilbert Ulmer. 

Problem . — To answer two questions: (1) Did the achievement on traditional 
mathematics made by students who studied a new curriculum in ninth-grade 
mathematics compare favorably with the achievement of students who were 
taught by traditional methods and materials in the same school? (2) Did the 
new material stimulate a greater degree of apparent interest as shown by in- 
creased enrollment in elective second-year mathematics courses? 

Procedure . — The experimental group consisted of four classes, two taught by 
each of two teachers throughout the school year 1959-60, using the materials of 
the Development Project in Secondary Mathematics, developed at Southern Illi- 
nois University. The control group jonsisted of two classes taught by another 
teacher using traditional materials. Students were assigned randomly to the 
six classes. Arithmetic scores on the California Arithmetic Test given in the 
eighth grade were obtained as pretest scores. Otis Quick Scoring Test scores 
were obtained. The criterion of ninth-grade achievement was performance on 
the Lankton Algebra Test, given near the close of the year. The technique of 
analysis of variance and covariance was employed to compare achievement of 
experimental and control groups, intelligence and pretest scores being held 
constant. 

Major Findings and Conclusions . — The students in the experimental group 
achieved significantly higher on the standardize ’ algebra test than did the stu- 
dents in the control group. In the experimental group 75 percent indicated at 
the end of the year that they intended to continue with second-year mathematics, 
while only 34 percent in the control group planned to continue. 

60. Maletsky, Evan M. The Relative Merits of Several Methods of Teaching 
Probability in Elementary Statistics. (Ph. D., 1961, School of Education, New 
York University, New York.) 

Major Faculty Adviser . — John J. Kinsella. 

Problem . — To test the relative merits of three methods of teaching certain 
topics in elementary statistics. 

Procedure . — The first method involved a formal introduction to the theory of 
probability using the basic concepts of sets. The second gave tnis introduction 
through traditional mathematics. The third involved an intuitive introduction 
to probability. A unit of instruction was prepared for each of the methods. The 
first group consisted of 25 students, the second 30, and the third 28. The same 
instructor taught all three groups. Tests of mathematical competence and sta- 
tistical inference were constructed and administered. The duration of the 
exp^'rimont was one semester. 

Major Findings and Conclusions . — Initial differences among the 3 groups of 
students, randomly selected from 12 sections, were taken into account by analysis 
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of covariance. There were no statistical differences at the 5-percent level in 
problem-solving ability in probability and statistical inference among the three 
groups, although the results seemed to favor the methods using sets. 

61. Mamaby, Albebt. a Study of High Ability Students’ Success and Failure 
in Mathematics. (M.A., 1960, University of Minnesota, Minneapolis.) 

Major Faculty Adviser. — Donovan A. Johnson. 

Problem. — To determine reasons for success and failure in mathematics of 
high-ability students ; to determine characteristics of high-ability students signi- 
ficantly associated with success or failure ; to get some suggestions for improving 
the teaching of mathematics. 

I 

^ 1 Procedure. — The study was conducted with the entire senior class of Univer- 

sity High School, University of Minnesota, in 1959-60. The Lorge-Thorndike 
(nonverbal) Intelligence Test, Iowa Test of Educational Development (quantita- 
tive thinking) and the Differential Aptitude Abstract Reasoning and Spacial 
Relations Tests were used to define high ability. Students, who maintained a 
B-|- or better average in mathematics from grades 7 through 12, were considered 
successful. Students who had a C— or less average and were not currently 
enrolled were considered imsuccessful. There were 12 students in each group. 
Information was gathered by means of an interview based on the following 
I areas : Student attitude toward mathematics ; parental attitudes ; teacher atti- 

I tudes ; inherent difficulties of mathematics as a course of failure ; study habits, 

I hobbies, and amount of study time ; pupil’s own analysis of the causes of success 

. or failure ; effects of student teachers. The data collected were analyzed by the 

' Fisher-Yates Test of Significance for 2x2 Contingency Tables. 

Major Findings and Conclusions. — The successful students had regular study 
hours, studied without radio or television, had chores to do at home, found 
, mathematics useful, had parents who were good in mathematics, did not expect 

better grades in other courses, had elementary teachers who enjoyed arithmetic, 
and did not get behind in their work. Unsuccessful students felt they would 
have been more successful if they had been in a slower moving group and thought 
their teachers taught only to the top few. The successful students thought that 
a successful student did not try to relate mathematics to anything, that insight 
into mathematics was an important reason for success, that to be successful one 
should not memorize it, and that one had to work hard to succeed in mathe- 
matics. The students felt that poor teachers give too much drill, do not care if 
the individual gets the material, teach only to the top few, are not interested in 
the subject, and are out of touch with how students feel. 

62. SiSTEB Rose Mabian. The Effect of Student Constructed Assignments on 
Certain Factors in Mathematical Achievement and Retention. (Ph. D., 1959, 
School of Education, New York University, New York.) 

Major Faculty Adviser. — John J. Kinsella. 

Problem. — To determine the effect of student constructed assignments on 
achievements in algebraic content, problem-solving ability, and critical thinking 
during a college freshman liberal arts course in the introduction to mathematics. 

Procedure.— An experimental group of 22 students and a control group of 19 
were u.sed. The control variables were initial mathematical achievement and in- 
telligence. During the semester each member of the first group constructed 21 
assignments w'hich were worked by a second student and checked by a third. 
Tests of algebraic content, problem solving, and critical thinking were given at 
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the besinninf aud rad of the experiment, and, for the evalcatfou of retration. 4 
months after the rad of the semester. 

Uajor Finiinga and CotiofasioM.— There was a statistically signiflcant differ- 
ence in favor of the experimental group in algebraic content, problem solving, 
and critical thinking at the rad of the semester and, also, 4 months later. 

63. Mat, Keniibth O. An Undergraduate Training Program in Mathonatical 
Beaearch. (1960, CarietonC<dlege.Northlleld, Minn.) 

Problem.— To find more effecttve ways of stimulating undergraduate students 
in mathematics to show initiative and to do original wwk. 

Procedure.— Dtuing 1956-60 various devices were used to solve the ptoUem. 
tJ>e«e were honors sections for freshmen and sophomores, special honors 
problems, pnblidy posted problems of the month, cdloQuia for advanced stu- 
dents, research projects involving student-faculty collaboration, and a poblica- 
tion reporting the results of tbeseendesTors. 

Major PiHdinga and Conduaioiu.—Tbe devices used had a significant impact 

wstn^t activity. Tbe most effective devices appeared to he honors problems, 

the coUoquia, student-faculty coUaboration. and the local publication. Unless 
•tudents in honors sections were held to the same standards and amonnto of 
routine work as the other sections, they traded to do less well than their feUows 
In the r^nlar sections. It seems that honor work should be only a supplement to 
regular conne^ and that Mriehmait rather than accderation is most effectiTe. 

64. McKiNLn, James E. Belatirasliip Between Selected Factors and Achieve- 
ments in a Unit on Probability and Statistics fm* Twelfth-Grade Students. (Ed. 
D., 1960, University of Pittdmrgh, Pittsburgh, Pa.) 

Major FacuUy Adviser.— Alex J. Ducanis. 

Problem. ^To prepare and tearii a unit on probaUlity and rfaHfrics for ht gh 
school seniors and to analyse the relationship between certain factors and 
adiievement in the nwir 

Procedure.— Tbte unit was prepared and teught to 217 studrato in 10 schools 
for 13 class periods: Measures of total intelligence^ language intelligence, non- 
language intriligence, reading comprdienshHi, and previous experience in mathe- 
matics were correlated with a measure of adiievement on the unit of work. 

Major Pindinga and Conclvaiona . — ^A significant gain in adiievraDrat was shown 
by the students during the study. The achievement of students in the 
preparatory curriculum was significantiy greater than the achievement of stu- 
dents in other cnrricnlnms. The consensus of the partidpaiing studrats and 
teachers was that such a course would be a valuable addition to the hi gti whool 
curriculum. 

65. McMahok, Deu.a L. An Experimental Comparisra of Two Met hods of 
Teaching Percent to SeventlhOrade Pupils. (Bd. D., 1969. University of 
Missouri, Colunrifia.) 

Major FaeuUy Adviser.— Batyh E. WaGdns. 

Problem. To compare initial learning and retention of lear ning if sevrath- 
grade piqiils are taught percent by the ratio method or the conventional method. 

Procedure . — ^Four middle-ability classes and one low-ability class were tan^t 
percent by the ratio method, and an equal number of classes were taught by the 
conventional method. (In all, 245 seventh^tAde pupils from two Waterloo. Iowa 
public adiools were involved in this sample.) At the rad of a 9^vreA famAing 
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period e flnel !>erceiit test coostmcted by the inTestigator was administered to 
aii subjects. Six weeks later a retention test was administered. 

Major Fh'dingt and Conclu$ions . — ^There seemed to be no difference between 
the ratio and cunvcntionai methods in devdoping abiiity to interpret statements 
about percent The ratio method resnited in greater compotatiooid skill with 
percents and in more permanent teaming than did the conventionai method. 
Neither method was successful with pupils of low mental abilitj. 

56. MoTsoobt, HiXEir Paiucia. A Factorial Stndj of the Problem-8<dTing 
Ability of Fifth^rade Giris. (Ph. D., 1^7, Cathoiic University of America, 
Washington, D.C.) 

Major Facalty Advi$er.—Bt Bev. Msgr. Francis J. Honlahan. 

Problem.— To compare the factor patterns of arithmetic performance of fifth- 
grade girls with the factor patterns of fifth-grade bojs and sixth-grade girls. 

Procedure . — Factor analysis baaed on data from a battery 21 snbtests admin- 
istered to 373 fifth-grade giiis and 3fi3 fifth-grade boys during a 2-week period in 
NovenAer 1957. 

Major Findindt and Conedueione . — ^For fifth-grade girls, identified three pri- 
mary factors: ( 1 ) 4 . verbal factor calling foe both general and specific ddlls in 
reading comprehmsion and vocabulary meaning; (2) an arithmetic factor involv- 
ing ability to perfmm fundamental operations in arithmetic as wdl as to demon- 
strate an understanding of number relationships; and (3) an approach-to-prbb- 
lem-s(fiving factor involving an aMli^ to compare and organize data prior to the 
solnthm of a problem presented in verbal, arithmetical, or spatial form. A emn- 
parison of factor patterns for fifth-grade girls (this study) and sixth-grade giris 
(a companion study) revealed that the sonroes'of variance for the former were 
more dearly defined than for the latter. Compariaou of factor patterns for 
fifth-grade girls and boys showed a marked difference in the case of factor C 
which, for boys, was identified as a spatial factor rather than the approach-to- 
proUem-solving factM* idmtified for girls. 

57. MnxiOAif, W. An Inquiry Into the Selection of Subject Matter Con- 

tent for Ofilege Freshman Mathematics. (Ed. D., 1961, Oklahmna State Uni- 
versity, Stillwatmr.) 

Major FaeuUy Advieer . — James Zant 

Problem . — To devriop a process for the seiection of content for a modem course 
in coliege freshman mathematics, and to apply the process to the construction of 
such a coarse in a specific cdlege. 

Procedure.— Objectives were first sdiected after a study of the relevant litera- 
ture. Seventeen criteria tor sriecting content were obtained from similar sources. 
Subject matter topics were rated by using these criteria at one of four ievris 
of significance. A selection of topics was made and ordered in a cyclic, qdral 

way. 

Major Findinge and Conetueione . — Application of the process seemed to show 
that it was poesibie to sdect a modem course in freshman mathematics satis- 
fying the objectives and criteria. Not all tofdcs emtained in traditional boedm 
were rated low, nor all t<q>ics in modem textbooks rated highiy. In general, 
toirics related to an early introduction of the calcnins and to mathematicai struc- 
ture were rated highly ; those primarily concerned with detailed manipulatory 
techniques in college algebra, trigonmnetry, and analytic geometry were ranked 
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r^tively low. The logical, sequential nature of luatheuatics leads to some 
niodiflcatiims of a course based on criteria and objectives akme. 

68. Mott Edwaed RAYiro.xn. An Experimental Stidv Testing the Value 

Experiences in the Teaching of Measurement Units 
on the Fifth- and Sixth-Grade Level. (Ed. D., 1969, Pennsylvania State 
Lniversity, University Park, Pa.) 

Maior Faculty Adviten.—F. W. Bixby and C. G. Corle: 

^ohlem.— To evaluate the effectiveness of prearranged multisenorv ma- 
terials on attitude toward school subjects, quantitative understanding and 
computational skill. ** 

Poetteatiag ot control (N=70) and experimental 
»t«t«de toward school subjects, (2) quanUtative under- 
stan^, and (3) computational ability. During the experimental period the 

opportunity to use multisensory aids 
during arithmetic measurement classes; no attempt was made to influence the 
control group as to time, method, and aids used. 

M^or Findings and Conclusions.— Both experimental and control groups 
*** u quantitative understanding and in computational skill, but the diffw- 
ence between experimental- and control-gain was not signifleimt in either in- 
Neit^ group showed a signifleant increase in attitude scores when 

^ A^rs of sex, mental age^ and a combination of these two fheton were 
taken into consideration. «««« were 



W Novelw, Revebeko Russell R. Differential Victors in Algebraic Com- 
^toti^ for High-Achieving Boys and Girls. (Ph. D., 1960, Catholic University 
of America. Washington, D.C.) ^ 



Major Faculty Adviser^BL Rev. Msgr. Francis J. Honlahan. 

Problem.— To determine what factors in algebra are used by high achievers* 

1 ^^^ ^ grouping of abilities under- 

lying higli achievement in algebra. 



test of the 1950 Afllliation T>st Program of 
the Catholic University of America was administered to about 6,000 ninth- 
grade pupils. Those who attained a score at or above <me standard deviatim 
from the mean were selected as high achievers. Coefficients of tetrachoric 
cwrrelation were calculated on those items (43 in number) which more than 
15 percent and leas than 85 percent succeeded in answering correctly. Thur- 
stMie’s Centndd Method of Multiifle Factor Analyris was applied to each matrix 
to discover the factor loadings. The axes were rotated to the posititm of the 
factors xriiich are identifled and imwi^ 



Major Findings and Conclusions.— The hoya' factors are described as follows* 
(1) A dual-functional reUtionship factor; (2) a powers and roots achievement 
factor; (3) a cmnpntation from verbal presratation factor; (4) a factor re- 
quiring insight into the functional reUtionships with numbers; (5) a linear 
equati(m-fnncti<Mial relationship fhetor. 

The girls’ factors are described as follows: (1) A functional relationship 
factor stressing symbolization; (2) a number factor stressing functii/aal re- 
lationship; (3) a number achievement factor stressing directed or signed 
numbers; (4) an equation-functional relationships factor; (5) a directed 
number operatiems factor. 
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70. Paioe, Donald Dean. An Experimental Unit on the Quadratic Function. 
(M.A, 1960, Iowa State Teachers College, Cedar Falls.) 

Major Faculty Adviser.— H. C. Trimble. 

Problem. — ^To construct, teach, and evaluate a 4-week unit for the tcuctiiug 
of quadratic functions in ninth-grade algebra. 

Procedure.— h. 4-week unit on quadratic functions was introduced with major 
on graphs throughout to an experimental group. A control group 
was matched on the basis of mathematical achievmneut. A specially ctm- 
structed test was adminstered to both groups and score differmices subjected 
to the t-test for significance. In addition differences in student reactions in 
the two classes were tabulated by the investigator. The regular classroom 
teacher also wrote a summary uf impressions. 

Major Finding* and Conclations.— Performance differences favored the ex- 
perimental class and the hypothesis of no difference rejected at the 5-percwit 
level of confidence. The tabulated reactions of students in terms of questimis, 
attention, cmitributions, and spontaneity favored the experimental group 32 
to 23. The regular teacher observed that the experimmital group was superior 
with reqiect to interest before and after class, use of notes, attitude toward 
proof. 

71. Paine, Alan H. Devel<q»ing Procedures for Establishing Programs of 
Afg«-h pma«<»g EducatiMi in Certain Type Colleges with Special B^m«nce to 
Marlboro College in Vermont (Ed. D., I960, Teachers College, Columbia 
University, New York.) 

Major Faculty Adviser — Howard F. Fehr. 

Pn^1em.—To develop a procedure for establisliiiig a mathematics program 
in a certain type of liberal arts college. 

Procedure.— Bard, Bennington, Goddard, Sarah Lawrence, and Marlboro 
’•"liege w«e studied. These five have commem philosophies, aims, and ob- 
jectives. They are described as «perim«ital, based on students’ needs, and 
inSnam-gd by the philosophy of John Dewey. The historical and philosophical 
development of the collies, the evolution (ff thrir mathematics programs, and 
procedures tor establishing a mathematics program were studied. 

Major Finding* and, Conclu*ion*. — In this study the f<filowing procedure 
developed involved informing the focnlty of the pr<qwsal and progress of the 
program ; determining the general aims and philosoi*y of the college; studying 
the present program thoroughly; determining learning experiences, teaching 
metbodg, evaluation procedures, and plans for developing courses; trying out 
the program experimentally; evaluating the program and revising it, if 
necessary. 

72. Payette, Roland F. Report of the School Mathematics Study Group Cur- 
riculum Evaluation. (1960-61, Educational Testing Service, Princeton, N.J.) 

Problem.— To answer the following questions : (1) Does the SMSG curriculum 
detract from student achievement with reflect to traditional mathematical 
skills? (2) Does the SMSG curriculum result in a measnreable extensimi of 
developed mathematical ability beyond that of conventional mathonatics instruc- 
tion? (3) How effectively is the SMSG curriculum communicated to students at 
various levels of scholastic ability ? 
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Proced«rc,— Evidence pertinent to question one was secured in the following 
manner. A gronp of teachers (CA), selected at random from a gronp of teachers 
willing to teach the SMSG cnrricnlnm for the first time, provided their students 
with conventional mathematics instruction. A second gronp of teachers (EAj, 
selected at random from a group of teachers willing to teach the SMSG cur- 
riculum for the first time, provided their students with mathematics instruction 
based on SMSG materials. There were approximately 30 teachers in each of the 
two groups, OA and BA, at each of five grades, 7, 9, 10, 11, and 12. 

Students of CA teachers and students of BA teachers were administered com- 
mon tests of scholastic aptitude and knowledge of mathematics in the fall of 

1960, and common tests of traditional mathematics and SMSG mathematics in 
the spring of 1961. The tests were designed for the various grade levels and 
cnrricnlums involved in the study. 

Evidence relative to question two was secured in the following manner. The 
students of CA teachers were compared with students of EA teachers on the 
basis of their performance on SMSG tests. 

Data relevant to question three was derived by plotting SMSG test score 
distributions according to differing SCAT levels. Then, overlap among SMSG 
test scores was sought for students of high, medium, and low scholastic aptitude. 

An additional facet of this study was the concern for results that might be 
attributable to Hawthorne or experimental effect In order to establish some 
control over the influence that participating in an experiment is alleged to exert 
on experimental results, an additional comparison of traditional mathematics 
achievement was made. 

A group of teachers (CC) was randomly selected from the p<q;>nlations of 
mathematics teachers from the large school systems who participated in the 
study. Their participation included only the administration of SCAT and 
achievement tests of conventional and SMSG mathematics in the spring of 

1961. These teachers did not know that they would be asked to participate in 
the study until shortly before the spring administration of tests. Hence it is 
hypothesized that their instruction was not influenced by knowing that they 
were in an experiment. 

Major Findings and Conclusions . — In general, students exposed to conventional 
mathematics have neither a pronounced nor a consistent advantage over studoits 
exposed to SMSG mathematics with respect to the learning of traditional 
mathematical skillSL 

Studmts exposed to SMSG instruction acquire pronounced and consistent 
extenrions of developed mathematical ability beyond that developed by students 
exposed to conventional mathematics instruction. 

Regarding the Hawthorne effect, comparisons of achievement on conventional 
and SMSG tests for students of CA and CC teachers indicate unequivocally that 
there is no advantage in favor of students of CA teachers, those teachers who 
knew they were in an experiment The CC teachers provided instruction in 
conventional mathematics only. 

Scholastic aptitude is far from the whole story in predicting achievement in 
SMSG. The necessity for additional predictors of SMSG achievement becomes 
particularly acute in the upper grades. Additionally, the large range of achieve- 
mrat scores for all S.'.\T levels at all grade levels casts doubt on traditional 
means of selecJng students for ability grouping in mathematics instruction. Fi- 
nally, there Is positive evidence to suggest that students at all SCAT levels can 
learn conriderable segments of SMSG materials. 
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78. PcTTonEzzo, Anthony. A Comparimn at tbe BeUtlTe Effectivaiess of 
Two Methods of Teaching Certain Topics in Solid Analytic Geometry to Col- 
lege Freshman. (Ph. D., 19fi9, School of Education, New York University, 
N.T.) 

Major Faculty Adviaer. — John J. Kinsella. 

Problem. — ^To compare the effectiveness of the vector method approach and 
the traditional approach in teaching certain topics of solid analytic geometry. 

Procedure.— Two gronp*) at students, rand<Muly assigned to the investigator 
for instruction in freshman migineering mathmnatice at the Newark College of 
Engineering, Newark, N.J., were matched in terms of intelUgoice, average grades 
daring the fall smnester, and knowledge of solid geometry. One group was 
taught solid analytic geometry for 4 weeks by the vector method, the other group 
by a method making use of the algebra of numbers. The same instructor taugdit 
both groups. 

Major Findinga and Conclueione. — ^Although there was a constant margin in 
favor of the experimental group at all levels of ability, the differences were not 
statistically significant at the 5-percent level. 

74. Pitts, Rathond J. Understanding the Structure of Number Systems. 
(1960, Los Angles State College, Los Angeles, Calif.) 

ProWcm.— -To determine the extent to which elementary teacher trainees can 
acQuire an understanding of closure, assodativi^, idmitities, inverses, com- 
mutativity, and distributivity, and can apply these cimcepts to number systems 
commonly used in the elementary schooL 

Procedure.— A test dedgned to aKwaise understanding of the structure of 
number systems, in terms of comprehenMon, translation, and aM>llcatIon, was 
administered to 44 preservice elementary teadimw at the aid of a three-unit 
coarse in arithmetic, in which “understanding of the structure of number os- 
teins” was (me of four objectives. The recgwnses woe analyzed in terms of the 
percent of correct responses. 

Major Findinga and Cosclarionr.— Over 80 percent of the responses to items 
dealing with the (xunprehenslon of identity, commutativity, and the properties 
of a group were correct. However, the ability to apply these properties varied 
greatly. Most errors occurred in samples involving rational numbers. The 
students did not seem to have enough understanding of the Inverse to apply 
it with faidlity. 

76. PopEjOT, William D. An Experimental Study of Two Curricular Orga- 
nizrJions of First-Tear Mathematics at Colorado State Collie. (Ed. D., 1959, 
Colorado State College, Greeley.) 

Major Faoulty Adviter. — -Dale O. Patterson. 

Problem. — ^To determine the relative effectiveness of teaching college algebra, 
trlgonimietry, and analytic geometry separately or teaching a course Integrating 
them. 

Procedure. — ^Pairs of students were matched on bases of college ability scores, 
a mathematics pretest, and years of high school mathematics. One member at 
each pair was given the separate subject course and the otho: the integrated 
course. Tests in algebra were given at the end of the fall, winter, and spring 
quarters ; in trigonometry at the end of the winter and spring quarters; and in 
analytic geometry at the aid ci the si«tng quarter. 
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Major Findings and Conclusions. — Achievement in algebra and trigonometry is 
independent of the type of organization. The achievement in analytic geometry 
of those in the integrated plan exceeded, by a statistically significant amount, 
that of the other group. Those with 3 or more years of high school mathematics 
scored consistently higher in algebra and trigonometry than those with fewer 
than 3 years. Achievement in algebra increases over the year ; no gain or loss 
in trigonometry occurs after a quarter. 

76. Pbessleb, Evelyn. A Study of Classroom Grouping in Second-Grade Arith- 
metic. (Ed. M., 1960, University of Texas, Austin.) 

Major Faculty Adviser. — Frances Flournoy. 

Problem. — To study the achievement of second-grade children when two types 
of grouping for instruction were used: intraclass grouping and whole-class 
instruction. 

Procedure. — ^Pre- and posttesting with standardized achievement test; also 
testing with teacher-made instrument Experimental group (two classes) was 
divided (each class) for separate instruction into two groups: High third 
based on achievement, and the rest of the pupils. Cmitrol group was not sep- 
arated for instruction within each of the two classes. 

Major Findings and Conclusions. — Found no significant difference in achieve- 
ment, regardless of ability level, between experimental and control groups. Sug- 
gests that the full value of the subgrouping was iHx>bably not measured by the 
tests. Contends that, if the faster pupils had been accelerated in content rather 
than given just enrichment, differences would no doubt be large. 

77. Robinson, George A. Strategies in the Teaching and Learning of Concepts : 
An Analysis by Symbolic Logic. (Ph. D., 1960, University of Illinois, Urbana.) 

Major Faculty Adviser. — K. B. Henderson. 

Problem. — ^To make a logical analysis of heuristic strategies available to a 
learner in acquiring a concept and to his teacher as a director of learning ; to 
present a theoretical model for directing research in the teaching of concepts; 
and to facilitate programing a teaching machine which employs feedback. 

Procedure. — Symbolic logic was used to analyze the strategies and to pro- 
pose a theoretical model for subsuming them. 

Major Findings and Conclusions. — ^Heuristic strategies available the teacher 

and learner in the presence and absence of feedback were analyzed. The theo- 
retical model consisted of using logical equations to r^resent the concept to be 
taught and the learner’s idea of what the concept is. When the concept is a 
single valued function of n concepts already known, the possible structure for 
the concept to be taught are associated with the vertices of a 2’* dimensional 
cube. The difference between the teacher’s and learner’s idea of a concept is also 
shown by the difference between two vectors. The machine known as the illiac 
is programed to compare the teacher’s and learner’s idea of a concept and to cor- 
rect defects in the learner’s conjectures. 

78. Ross, Arnold Ephraim. Report on the Program for Gifted High School 
Students at Notre Dame University. (1961, University of Notre Da le, Notre 
Dame, Ind.) 

Problem. — ^To discover and develop scientific talent early. 

Procedure. — Each applicant to the Notre Dame N.S.P. summer program is 
sponsored by high school mathonatics teacher and finally selected by a ccnn- 
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mittee of the Notre Dame teaching staff on the bases of discussion with the 
teacher-sponsor and such available evidence as achievement, interest, auto- 
biography, special questionnaire, and academic record. The 54 students came 
from 15 States representing 18 public, 18 parochial, and 3 private schools. There 
were 8 senions, 29 juniors, 14 sophomores, and 3 freshmen. Rigidity in selection 
was avoided lest the gifted nonconformist be overlooked. The 1960 summer 
program was preceded by a weekly class during the academic year 1957-58. The 
summer program involved a number theory course for all, and a few qualified 
students attended a course in higher algebra. Projects and project counselling 
were also a part of the program. 

Major Findings and Conclusions . — Limited only by maturity boundaries, the 
young people were brought into contact with the best scientific thinking of the 
day. In general, projects did not provide the best outlet for students’ energies 
in a short intensive summer session. The program, ambitious as it was, could 
not deal with the vital concerns of experimental science because of limitations 
of resources. However, ron.’h was done in mathematics and abstract thinking 
generally. Working with gifted young people is a very exacting task. 

79. Rtan, Sb. Bebnadetta. A Comparison of the Concepts of Teaching First- 
Grade Arithmetic as Shown in the Professional Writings of Five Arithmetic 
Specialists. (M.A., 1959, Catholic University of America, Washington,* D.C.) 

Major Faculty Adviser. — ^Rt. Rev. Msgr. F. J. Houlahan. 

Problem . — ^To discover the concepts of arithmeticians as to the nature of first- 
grade arithmetic, the content, and the teaching methods they propose. 

Procedure . — Analysis of the professional writings of W. A. Brownell, M. L. 
Hartung, and G. S. Maevaugh. [Editor’s Note : The other two of the five special- 
ists were not specified in the research report.] 

Major Findings and Conclusions . — ^The concepts each specialist holds as to 
the nature of first-grade arithmetic are similar, but there is a great difference in 
content and method. 

80. Saab, Howabd Chesteb. Dimensional Analysis : Its Application to Second- 
ary Mathematics. (M.S., 1960, Illinois State Normal University, Normal.) 

Major Faculty Adviser . — Clyde T. McCormick. 

Problem . — To answer the following questions: (1) How much knowledge of 
dimensional analysis do high school students have? (2) Can the elementary 
aspects of dimensional analysis be taught with understanding to high school stu- 
dents? (3) To what extent can the concept of dimensional analysis be included 
in the existing curriculum? (4) Can the results of teaching elementary aspects 
of dimensional analysis in the secondary school be evaluated? 

Procedure . — ^A teaching unit on dimensional analysis was developed and taught 
to an experimental high school class. A pretest and a final examination on 
dimensional analysis were constructed and administered. Student opinions 
regarding interest, length, and difficulty of the teaching unit were recorded. 

Major Findings and Conclusions . — High school students in mathematics and 
physics have slight knowledge of dimensional analysis. Elementary aspects of 
the topic can be taught with understanding at their level. The extent to which 
It can be included in the curriculum depends on the willingness of mathematics 
and physics teachers to attempt a new approach to a traditional problem. 
Nothing need be removed from or added to the curriculum. Results of teaching 
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dimensional analysis may be evaluated satisfactorily by a carefully developed 
examination program. 

81. Sandeblin, Jebaldine Franklin. The Relationship of Intelligence and 
Reading Ability to Arithmetic Problem-Solving Ability of Fourth-Grade Pupils, 
Dunn Av‘ aue School, Memphis, Tenn. (M.S., 1960, Tennessee Agricultural and 
Industrial State University, Nashville.) 

Problem. — To ascertain the relationship, at the fourth-grade level, between 
ability to solve arithmetic reasoning problems and factors such as intelligence 
and reading ability. 

Procedure.— Analyses of intelligence, arithmetic, and reading test scores. 

Major Findings and Conclusions. — Intelligence was not a major factor in 
relation to problem-solving ability. Comprehensive reading skill was more 
highly related to problem-solving ability than was word concept skill. 

82. SoHAFTNEB, SuE. Eplsodes in the Development of Pi and Their Use in 
Stimulating Interest Among Students of Mathematics. (M.A., 1960, College 
Education, Ohio State University, Columbus.) 

Major Faculty Adviser. — ^Harold P. Fawcett. 

Problem. — To select interesting episodes in the development of the transcen- 
dental number pi, and develop them in such a way that they would be in interest 
to both junior and senior high school students. 

Procedure. — A brief account of hi{^lights in the development of the number 
pi is given. Then those episodes which are thought to be of greatest interest 
to students are developed in more detail in a way in which students will enjoy 
reading about them. Each account is followed by study guides for both junior 
and senior high school students. The study guides suggest problems and proj- 
ects in whidi the students can use the information and procedures from the previ- 
ous account References where the students can find additional material are 
given for each episode. Finally, the uses of pi are listed and suggestions are 
made to teachers as to how they may use the material most effectively. 

Major Findings and Conclusio*‘s. -F-nisodes in the development of pi can be 
developed into a number ci worthwhile and interesting units for junior and 
senior high school students. 

83. SoHTTMAKE^ JoHN A. Trends in the Education of Mathematics Teachers. 
(Ph. D., 1959, School of Education, New York University, New York.) 

Major Faculty Adviser. — John J. Kinsella. 

Problem. — To trace the development of programs for the education of teachers 
of senior high school mathematics from 1920 to 1958, determine trends in the 
evolution of curriculums with emphasis on mathematical content, and to make 
recommendatiORs for future practice. 

Procedure. — One hundred forty institutions graduating the largest number 
of mathematics teachers in 1957 in each State were selected, and their pro- 
grams for prepirirg &uch students were studied by means of catalogue data and 
a questionnaire sent to the heads of the matheir‘'.tics departments. 

Major Findings and Conclusions. — From a median minimum requirement of 24 
semester hours of mathematics for a teaching major in 1920-21 the number rose 
to 27 in 1957-58. The corresponding numbers for a minor were 12 and 18, and 
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for professio ial courses 21 and 24. In 1920-21 the most common courses re- 
quired beyond the calculus were differential equations, theory of equations, 
history of maihematics, advanced calculus, and solid analytic geometry. From 
1920 to 1958 the courses showing considerable increase in popularity were college 
geometry, mathematics of finance, and elementary statistics. 

The infiuence of national committee reports was not supported by evidence. 
These usually refiected practices already in operation in many institutions. 

Over the entire period it was apparent that requirements for the future 
teachers were infiuenced most by the nature of the secondary school curriculum. 

84. Singer, Jessie Jackson. A Study of Problem Solving and Computational 
Topics in Arithmetic Textbooks Published between 1920 and 1960 for Grades 
Three Through Six. (M. Ed., University of Texas, Austin, 1960.) 

Major Faculty Adviser. — M. Vere DeVault. 

Problem.— To determine the changes in problem solving and computational 
topics in arithmetic textbooks for grades 3 to 6 that have taken place during the 
past 40 years. 

ProoedMre.— Analysis of 13 textbook series, grades 3 to 6, published during the 
period 1920-^ by two major publishers. 

Major Findings and Conclusions.— Mony changes made during the 40-year 
period were in harmony with research findings relative to the teaching of 
problem solving and computational skills. At the same time, many of the 
recommendations stemming from research had not been utilized in the develop- 
mcnt of textbook materials. 

85. Sisters of Mercy. Problem Solving. (Mathematics Department, St. 
Xavier College, Chicago, 111.) 

Prohlem.— To determine how to improve pupils’ ability to solve verbal mathe- 
matical problems. 

Prooedare.—Cooperatlve “action research” and study involving 20 elementary 
teachers and members of the mathematics and education departments of St. 
Xavier College, Chicago. 

Major Findings and Conclusions. — ^Much mathematical learning must be done 
in relation to the other school subjects children are studying. Special work 
should be incorporated in the reading program in order to learn how to read 
quantitative material Letter. 

86. Smart, Robert Edwin. Au enrichment Program in Modern Geometry for 
the Senior High School. M.A., 1960, College of Education, Ohio State Univer- 
sity, Columbus.) 

Major Faculty Adviaer.— Harold P. Fawcett. 

Problem.— To devise a method and prepare materials for the informal presen- 
tation of basic ideas of non-EucUdean geometry, projective geometry, and top- 
ology to high school students, and to evaluate the effectiveness of the presen- 
tation. 

Procedtwe.— The available literature on these topics was studied and a set of 
30 enrichment lessons suitable for use by high school students was prepared. 
These lessons were presented as enrichment materials to 10th- and llth-grade 
plane and solid geometry classes, and the effectiveness of toe presentation was 
studied by evaluating papers which the students wrote on theoe topics. 
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02 ANALYSIS OF RESEARCH 1959 AND 1980 

Maior Findings and Conelusions.—Mnch of the ertenriTe popular Uteratnre de- 
TOted to modem geometry la weU suited for piesenUtlou to high school students. 
An informal, intuitlTe presentation of topics emp h a s i sin g the historical derelop- 
ment and u«H*ing sndi points of departure as the Eudidean parallel postulate, 
the concept of parallel projection, and Euler’s theorem prosed to be stimnlatlnc 
and well received. Forty-four students who engaged in the study of enrichment 
materials on non-Enclidean geometry and projective geometry and who wrote a 
paper on these topics showed a mastery on the average of 28 of the 37 major 
points upon which the paper j were evaluated. 

87. Smith, Econre P. A Developmental Approach to Teaching the Concept 
of Proof in Elementary and Secondary School Mathematics. (Ph. D., 1950, 
College of Education, Ohio State Univeraity, Columbus.) 

Uafor Faculty Adviser.— Harold P. Fawcett 

Problem.— To exidore and make exidicit some methods for emphasising the 
concept of proof in elementary school mathematics and for nourishing the 
growth of this concept in all secondary sdiool mathematics classes. 

Procedure.— This study involved analytical descriptive research. Proof is 
defined in the study as “that which wmvinces.” Ihe nature of lUPoof as a con- 
tinuously evrtving concept in mathematics is analysed from both the child 
development and mathematical points of view. The study includes a review 
and criticism of the literature <m children’s thinking especially as ,t relates 
to reasoning, an analysis of the concept of proof in mathematics as an 

evolving concept, and suggestions f«r teadiing iwoof in elementary and second- 
ary sdKHd mathematics. 

Major Findings and Conclssioas.— There is considerable evidence to support 
the that the logic of young children is not x)ngruMit to adult logic. 

Percepdble movement toward adult logic appears i begin in most diildren 
around 11 or 12. An individual’s concept of proof in ma t h em atics devriops 
and matures from a dependmice on empirical evidence and inductive and in- 
formal reasoning proce s se s toward deductive^ abstract, fmmal reasoning. 

The nature pro<d: is analysed under the general headings of probable in- 
ference and necessary inference. Fourteen major understandings associated 
with probable inference and 26 major understandings associated with neces- 
sary inference to whidi the teaching and learning of mathemaUcs can con- 
tribute are presented with specific suggestions for teaching the conc^ ot 
proof in arithemtic, algebra, geometry, and trigonometry. 

88. SniXAKB, Daniei. PAun. Attitudes of Pmmsylvania Secondary School 
Mathematics 'Teachers Toward the Inclurion of Analytic Geometry, Calculus, 
and Statistics in the High School. (Ed. D., 1959, University of Pittsburgh, 
Pittsburidi, Pk.) 

Major Faculty Adviser.-^. M. UndvaU. 

Probtem.—To record and analyse the responses of teachers to questions involi^ 
ing the feasibility and the value of offering analytic geometry, calculus, or 
steUstics in high school and to the question concerning the type of studmit most 
able to take these courses. 

Procedarc.— Correlations were computed between favorableness of teachers’ 
attitudes toward each of the subjects and other factors such as their feelings of 
competency to teach the courses, credits in mathematics, experience^ and siae of 

the school. 
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Mmfor PMingi and Conetaaioni.—Teaeben were farorable to tbe inclosioii of 
all three sabjects bat their favorable attitudes did not diow a high relationship 
with any of tbe factors mentioned above. 

89. SnuKEi, Haboio Stepheh. A Stndy of the Comparative Emergence of 
Creative Intellectaal Behavior Daring tbr Process of Oronp and Individual 
Study of Mathematics. (Bd. D.. 1900, Uni/ersity of Virginia, Charlottesville.) 

Major FacuUy AdvUeri. — ^William C. Lowry and Frank W. Banghart 

Problem.— To investigate the relative emergence of creative intdlectnal bo- 
havior in mathematics during group and individual study, and its ration to 
fhchHS such as intelligence and achievement. 

Procedure. — ^Data were derived from 180 urban seventh-grade puidl^ 87 of 
whom were inv<rtved in small-group instruction and 93 in wmk as individuals. 
Both groups studied two 8M80 units daring a 6-wedc period. All pupils were 
given standardised tests of mental abili^ and of arithmetic achievement; they 
also were given a special test of creativity. C^reativity was defined as “the 
ability to produce original or unnsnal applicable methods of solution for proUema 
in mathematics. It was measured on the creativity test by asking the pnpila to 
solve mathematical problems in as many ways as they could . . . the number of 
unique solutions to each problem on the test was taken as the criterion measure^” 

Major Findinge and Comdueione. — ^Iliere was no s i gni fi cant difference between 
the mathematical creativi^ scores of pupils wwking in groups and those working 
as individuals when the scores were adjusted tor IQ and arithmetic adiievmnent. 
Correlation between IQ and creativity' was 0fi9; and between arithmetic achieve- 
ment and creativity, 0.68. Baaed on three aUiity-level groupings, mean crea- 
tivity scores increased from low- to average- to hign-ability groups. 

90. Stephens, Lois, and Dutton, Wtubue H. Retention of the Skill of Divi- 
riou of Fractional (1^, University of California, Los Angeles.) 

Problem. — ^Is there a significart difference between the retention of the skill of 
division of fractions by children tauidit by the common denominator and the 
inversion methods? 

Procedure. — ^Data were derived from experimental-cuu;^<fi pairs, matched <mi 
the bases of IQ and scores on a test of division of fractions given in May follow- 
ing instruction (cmnmon dmmminator method for mie groan inversion method 
for the other), and tested again in September on the first day of schooL 

Major Findingi and Conclusione.—'So significant differoice in retmitimi be- 
tween the two groups was found. It is suggested that both methods be taught 
and pupiis then allowed to sdectJie<Hie they prefer. 

91. Stoneeino, I^wis Wuxiam. Factors Cmitributing to Understanding of 
Selected Basic Arithmetical Principles and Generalisations. (Ed. D., 1969, 
Indiana Universi^, Blo<Hnington.) 

Major Faculty Adviser. — ^Ronald Wddi. 

Prbltem.— To determine what factmrs contribute to the understanding of 
selected basic mathonatical principles. 

PvtHrcdsre.— Administration of resrardier’s test of baric mathematical prin- 
ciples to a sample of students in grades 8 to 12 in the State of Indiana, and 
sophomores, juniors, and seniors in a teadier education program ; analysis of 
testing data in rdation to selected factors. 
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Major Findinffi and Conclutiona. — ^The factors of age and student teadiing 
experience did not add to the understanding of t‘»sic matb«Diatical ininciplea. 
The factors of teaching experience, lexei of academic preparation, and number 
of semesters of hi|^ school mathematics were related positively to the under- 
standing ot basic mathematical iwinciples. 

9i2. Stout, Lucbbita Coboeua. Procedures for Evaluation of Textual Ma- 
terials for Teaching Basic Mathematical Understandings in the Arithmetic Cur- 
riculum of the Elemoitary Schocd. (M.S.E., 1950, Drake University, Des Moines, 
Iowa.) 

Major Faculty Adviter. — ^William Gardner. 

Problem. — ^To develop criteria which could be used by dementary teachers in 
evaluating materials and procedures to be used in teaching basic mathematical 
understandings in the arithmetic cnrriodnm of the elemmitary school. 

Procedure. — ^Review of literature, leading to the development of a rating 
scale. 

Major FUtdirngi and Conclusions. — ^The evaluation instrument devel<q;ied may 
serve as a model for teachers to ns^ but the criteria should be modified to 5t 
local needs. 

90. Stktoht, VnooriA M. A Study of the Attitudes Toward Aritlunetic ot 
Students and Teachers in the Third, Fourth, and Sixth Grades. (M. Ed., 1900, 
Indiana State College, Indiana, Pa.) 

Major Faculty Adviser. — George A. W. Stonffer, Jr. 

Problem. — ^To study current attitudes toward arithmetic on the part of diil- 
drcn and teachers, to note changes (if any) from third to fourth to sixth grade, 
and to compare the attitudes of boys and girls. 

Procedure. — Administrati<m of a revised form of the Dutton Attitude Scale to 
29 teachers and 1,023 pupils, grades 3, 4, and 5. 

Major Findings and Conclusions. — Contrary to p<^lar oirinion, at all ttiree 
grade levels a very large pngiortion of both boys and girls like arithmetic and 
feel it is useful ; also, the maJ<Hity of teachers sampled deUnlMy enjoy teadi- 
ing arithmetic. In all three grades, girls liked arithmetic better than boya 

94. TATLMt, FsAircis B. Development of the Testing of Statistical Hypotheses. 
(Ph. D., 1069, Teadiers College, Columbia University, New York) 

Major Faculty Adviser. — Howard F. Fdir. 

Problem. — To give a critical account ot the historical devdopment of the testing 
of statistical hypotheses, and to rdate this devdopment to the growth of statis- 
tics as a college subject in the United States. 

Procedure. — ^The history of the testing of hypotheses was studied and related 
to the types of courses taught at luesent in the Unit.>d States. 

Major Findings and Conclusions. -The principle of inverse probability origi- 
nated by Bayes in 1763 and generalized by Laplace in 1812 was a 5rst st^ in the 
devdopment of hypotheses testing. A signidcant second step was the work of 
R. A. Fisher in suggesting ways of using sampling distributions to make prob- 
ability statements about certain hypotheses. A third step was related to the 
woiic of Neyman and Pearson in deciding on best tests of hypotheses. In modem 
times such tests have led to mathenmtical abstraction that are very difflcnlt 
for those engaged in applications of probability and statistics. 
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In the United State* there ha* been a shift from an emphasis on descriptire 
statistics to statistical inference. It is recommended that separate collie de- 
partments of statistics be formed to secure a better balance between theory and 
practice, and publication oi shorter works deTOted to full lengtlL treatment 
of particular topics be encouraged. 

#5. Thoupsoit, GEonoiANNA F. The Study of the Use of the Deducttre and 
Inductive Methods for Teaching Ninth-Grade Mathematics at the Shannon High 
School, Shann<m, Miss. (M.8., 1900, Tennessee Agricultural and Industrial State 
University, Nashville.) 

Problem.— To study the use of the inductive method and of the deductive 
method of teaching in ninth-grade general mathematics. 

Procedure.— In this study, “deductive method” means the method of study, 
research or argument in which specific applications or conclusions are derived 
from assumed or established general principle*. “Inductive mrihod is a teadi- 
ing procedure based on the presentation to the student of a suflicient number 
of of a particular iriienomenon to enable him to arrive at general 

relatimiships implied by the evidence. A class of 43 studwit* was taught genial 
by fhe deductive method during the first semester and in- 

ductive me thod during the seemid sMuester. In September the studwits level 
of achievement was measured by a quantitative understa ndin g test. In January 
achievemoit after a semester of the deductive method was measured by a second 
test on problem solving. In April achievement was measured after a semester 
of the inductive method by a third test on basic computation. 

Major Findmg* and ConeUuUme.-Althongh the proWem-solving test contained 
some problems similar to the quantitotive understanding and the basic com- 
pntatim test, the scores made by students indicate that there was not mough 
similarity in the tests to determine which teadiing method is better. It was 
observed that weekly redUtions and test performances were best during the 
second semester when the inductive method was used. 

96. TanscT, Sisnx Mart Dehis. O.S.F. The Effect of Interest-Centered Take- 
Home Tests on Learning in Elementary Algebra. (Ph. D., 1959, New York Uni- 
veristy. New York.) 

Major Faculty Adviser.— John J. Kinsella. 

Problem . — ^To discover what part “take-home” tests based on individual in- 
terests p»«y in the devdopment oi proWem-solving abili^, critical thinking, and 
general efllciMicy in elementary algebra. 

Procedure . — ^Tte sfiidy was conducted in a 4-year girls high school in New- 
burgh, N.Y., during 1966-57. There were 33 freshmen in the expwimentol group 
and 30 in the control group. For matching the groups, the Tferman-McNemar 
Tfest of Mental Ability, the Seattle Algelwa Test, and the Wats<m-Glaser Test 
of Critical Thinking were administered. Every 5 weeks the control group was 
given a conventional test during a class period and the experimental group was 
given an interest-centered “Uke-home” test to be completed at home and re- 
turned in 10 days. The take-home test was based on information frmn two 
tests— the Seattle Algebra Test and the Kuder Preference Record Vocational 
( (eight) problems based on the former test and 22 problems based on the latter). 
In June, the Watson-Glaser Critical Thinking Appraisal was readministend 
and the Lankton Algebra Test was given. 
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Major Findings and Conclusions. — ^The experimental group profited more 
from testing to testing than did the control group. The interest-centered tests 
did not have any appreciable effect upon general efilciency in elementary algebra 
nor did they have any marked effect upon the students’ ability to solve problems. 

Tbedwat, Daniel C. A Statistical Comparison of Two Methods of Teach- 
ing Percentage. ( Ed. D., 1959, University of Wyoming, Laramie. ) 

Major Faculty Adviser.^eorge E. Hollister. 

Problem:— To make a statistical comparison of two methods of teaching per- 
centage. 

Procedure. The experimental groups were taught the three cases of percentage 
as parts of a total process. An emphasis was placed on an understanding of 
the three types of problems and the relationships among them. The control 
gronpjir were taught by methods presented in the arithmetic textbooks which 
in general teach each case as a separate entity. Six teachers taught experi- 
mental groups and five taught control groups over a 2-year period from 1957 to 
1959 in the junior high schools of Cheyenne and Laramie. Two tests limited 
to the three oases of percentage without applications were given— the first im- 
mediately after a 20-day teaching period, the second was given 30 days after 
the first test. An intelligence quotient from the California Test of Mental Ma- 
turity was available for all 552 pupils in the sample. The data were treated 
with an analysis of covariance to determine whether or not there had been a 
significant difference of learning and retention between the two groups. 

Major Findings and Conclusions.— {1) The method tested provided sig- 
nificantly better learning than the usual methods presented in textbooks, (2) 
the leamiL.. of the three cases of percentage as a complete unit provided superior 
retention of pupils of average intelligence, (3) the period of 20 da.vs was an 
adequate amount of time to devote to teaching percentage when the experi- 
mental method was used. 

98. VooELi, Bruce Ramon. The Mathematics Program of the Soviet Secondary 
School: Its Status and Innovations. (Ph. D. 1959, Univeisity of Michigan, Ann 
Arbor.) 

Major Faculty Adcuer.— Phillip S. Jones. 

Probletn.—To answer the following questions: (1) What is the current nature 
and status of the mathematics program of the Soviet secondary .schools? (2) 
What trends, if any, are discernible in the recent Soviet curricular revisions in 
the area of mathematics? (3) What relation do these trends bear to Soviet 
educational imlicy as stated in publications in the area of mathematics education? 

Proccdarc.— The following were analyzed in detail : The arithmetic syllnbus, 
the secondary school mathematics syllabus, the four standard arithmetic text- 
books, the six standard secondary school mathematics textbooks, the six stand- 
ard problem books, and the secondary school graduation examination in 
mathematics. 

Major Findings and Conclusions.— Three interrelated factors or trends were 
largely responsible for changes in the Soviet mathematics program from 1952 
to 1959: tl) Stres.s on applications. (2) a trend to lightening the pupil’s academic 
load, and (3) desire on the part of Soviet educators to modernize or raise the 
iicientific level of their secondar>* school mathematics program. Other reforms 
as a result <rf proposals by the Soviet prmnier in the fall of 1958 are just getting 
underway. 'The full nature and impact of the combined lengthening of the 
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y68rs in the second&ry school nod the incre&se in the Amount of work experience 
were yet to be determined at the time of the study. 

99. Wade, Oleta M. A study of the Program for Teaching Basic Addition 
and Subtraction Facts in State-Approved Arithmetic Textbooks for First and 
Second Grades In Texas. (Ed. M., 1960, University of Texas, Austin.) 

Major Faculty Adviser. — Frances Flournoy. 

Problem.— To compare the organization and presentation of the basic addition 
and subtraction facts in the four State-adopted texts for grades 1 and 2 for the 
195S-59 school year ; to assess the effectiveness of using one of these four pro- 
grams at the second-grade level. 

Procedure. — Analysis of the four texts involved ; testing and opinion as basis 
for evaluating one of the four programs in 16 second-grade classrooms. 

Major Findings and Conclusions. — ^At each grade level the texts differ among 
themselves as to scope, organization, and presentation of facts included. At the 
second-grade level, differences in symbolism and vocabulary also are in evidence. 
The majority of teachers who evaluated one of the second-grade programs felt 
that children could have gone beyond the material provided in the text itself. 

100. Wallace, MAi.\'mA Trent. Individual Differences in Arithmetic of 
Fourth-Grade Pupils. (Ed. M., 1960, University of Tennessee, Knoxville.) 

Major Faculty Adviser. — A. M. Johnston. 

Problem.— To id«itify individual differences in arithmetic abilities of fourth- 
grade children, including differences in ability, achievement, and interest. 

Procedure. Analysis of data fr<nn three fourth-grade classes derived from 
tests of intelligence, achievement, and subject interest. 

Major Findings and Conclusions.— Found an IQ range of from 80 to 146, and 
an achievement range of 5 years; also found that arithmetic was the second 
most popular subject, with the interest level being essentially the same for 
boys and girls. 

101. Wilson, John D. An Analysis of the Plane Getnnetry Content of Geometry 
Textbooks Published in the United States Before 1900. (Ed. D., 1959, Univer- 
sity of Pittsburgh, Pittsburgh, Pa.) 

Major Faculty Adviser.— John A. Nietz. 

ProWriM.— To trace and analyze the evolution of the plane geometry content 
of geometry textbooks published in the United States before 1900. 

Procedure. — ^Title pages and prefaces were studied. The fundamental as- 
sumptions, \nch as axioms, postulates, definitions, symbols, and the treatment 
of parallel lines, were analyzed. The propositions were analyzed to provide 
information on the number of demonstrated theorems, the nature of the theorems, 
the form of demonstrations, and geometric constructions. Student exercises 
were classified by purpose and type. 

Major Findings and Conelusiotis. — Student exercises consist mostly of descrip- 
tions of chamrps in content. There was more evolution in student exercises 
than in any other part of the geometry textbooks. In general there has been 
more evolutionary development in plane geometry textbooks than has been com- 
monly believed. 
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102. Wood, Walteb H. General Mathematics Needed in Industry (M.S., 
1959, Kansas State College, Pittsburg.) 

Major Faculty Adviser. — R. W. Hart. 

Protlem. — To determine which courses in college mathematics are most desira- 
ble for a person intending to go into industry after graduation. 

Procedure. — Questionnaires were sent to several companies that «nploy ap- 
plied mathematicians. These companies w’ere asked to rate a group of college 
mathematics courses as “most desirable,” “desirable,” or “not needed.” 

Major Findings and Conclusions. — The 12 courses that were rated the highest 
by the applied mathematicians are differential equations, applied mechanics, 
advanced calculus, matrix theory, mathematical statistics, theory of probability, 
functions of complex variables, numerical analysis, higher algebra, vector analy- 
sis, theoretical physics, and Fourier series. Those rated lowest were modem 
synthetic geometry, topology, non-Kuclidean geometry, higher plane curves, 
projective geometry, quality control, number theory, advanced analytical geom- 
etry, introduction to mathematical thought, differential geometry, and theory 
of groups. 

193. WOODBUEY, Rulan D. An Evaluation of Methods of Teaching Ninth- 
Grade Mathematics at the Cedar City Junior High School. (M.S., 1959, Brigham 
Young University, Provo, Utah.) 

Major Faculty Adviser.— Percy E. Burrap. 

Problem. — To evaluate the methods of teaching ninth-grade mathematics at 
the Cedar City Junior High School. 

ProcerfMre.— The following measures were taken: An intelligence quotient. 
Forms X and Y of the Cooperative Mathematics Achievement Test at the begin- 
ning and at the end of study, algebra achievement by the Cooperative Algebra 
Achievement Test, an open-end question to assess changes in attitudes and 
feelings, Kuder Preference Record. 

Major Findings and Conclusions. — General mathematics achievement is greater 
when first-year algebra students are taught by the spiral or functional method 
in comparison with the traditional method. General mathematics achievement 
is greater when students are taught by the pace method in a general mathematics 
class in comparison with the traditional method. General algebra achievement 
is greater when students are taught by the traditional method using a standard 
first-year algebra book in comparison with the functional method using a book 
incorporating a spiral approach to the subject. Positive responses toward 
mathematics are greater when algebra students are taught by the traditional 
method as compared with the spiral or functional method. Positive responses to- 
ward mathematics are greater when general mathematics students are taught by 
the traditional method as compared with the paced method. There is no 
definite relationship between general achievement in mathematics and the com- 
putational area score of the Kuder Preference Record. 

104. Zahnke, Eugene A. An Experimental Study of Two Procedures for 
Teaching the Pour Fundamental Operations With Signed Numbers. (M.S., 1960, 
Central Connecticut State College, New Britain. ) 

Major Faculty Adviser. — Margaret C. Weeber. 

Problem.— To investigate the advantages of teaching a^unit on signed numbers 
in elementary algebra in which students formulate their own rules for the four 
fundamental operations. 
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Procedure —Two units on signed numbers were presented to three elementary 
classes at Bristol Central High School. One class was a control group and re- 
ceived instruction from the chapter on signed numbers in “Algd)ra, First Course” 
by Schorling, Clark, and Smith. The other two classes receivei special instruc- 
tion which enabled them to formulate their own rules for signed numbers. The 
special instructional material was obtained mostly from Unit One, “The Arith- 
metic of Real Numbers,” High School Mathematics, UICSM. The accuracy of 
performance on the four fundamental operations of signed numbers was com- 
pared in the experimental and control groups. Students in the two groups 
were first matched on the bases of intelligence and ability to do arithmetic com- 
putation. 

Major Findings Conclttaiona.— Difference in performance of the two groups 

was not statistically significant. The experimental unit could be taught In place 
of the conventional unit without loss of competence. Students in the experimental 
classes were more enthusiastic about their homework assignments. 

105. Zelechoski, Robert Joseph. The Learning of Signed Numbers in Grades 
Seven, Eight, and Nine. (Ed. D., 1960, Pennsylvania State University, Uni- 
versity Park.) 

Major Faculty Adviser. — F. A. Miller. 

Problem.— To learn the effects of mental age, algebra aptitude, and grade level 
on the learning concepts and fundamental skills in handling signed numbers. 

Procedure. — Signed numbers were divorced from algebra and taught to the 
entire student body in a Junior high school in 25 preplanned lessons. Product- 
moment zero order, triserial, partial and multiple correlations were used to 
analyze the data. 

Major Findings and Conclusions. — ^Mental age is the strongest factor in- 
fluencing the learning of the special lessons on signed numbers. 
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